








your newly designed appliances 
. what is the Belden 
CONNECT-A-CORD? 


Detachable at both appliance end and plug 
end, Belden Connect-A-corDs are something 


new in electrical cords. They greatly sim- 
CONNECTOR | 


plify line assembly, packing, and product 
display, and they add still another effective 
+ PLUG 


sales feature to your newly designed electri- 
cal appliances. Available in matching colors 


CONDUCTOR 


Appliance users 
want this new advantage 


and in almost any length, Connect-A-corDs 
The Belden Connect-A-corD is a 
new idea 


are completely interchangeable—ending the 
but already surveys show 
that considerable percentages of 


nuisances of too-short-to-reach cords and 
electrical appliance users want its ad- 


tangled coils of extra lengths. 
Connect-A-corDs eliminate dealer cord 

repair service and, like all other Belden elec- 

eens Piwuumne denn, trical cords, offer complete freedom from 

i Ol ie De te ok Corditis. Also, consistent national advertis- 

ready engineered. It is offered now ing pre-sells Connect-A-corDs to your cus- 

only after a thorough check estab- 

lishing a customer demand for it on 

better electrical equipment. 


tomers. Write for information today. 
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Belden Manufacturing Company 
4633 W. Van Buren St., Chicago 44, Ill. 
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First Bicycle 
Coaster Brake 


First Yellow Taxicab 


asi 


foals 


Firss Self-Sealed ad ieee ee . : 
Lubricated-for-Life if eS Re Den ae First Dual-Purpose 
Mine Car Bearing Bee rae, sr : Ball Bearing 


wack Bes se 


First Engine with 
Cylinders Cast en Bloc 


The name New Departure aptly 
describes an organization whose 
thought and action has ever been in 
advance of its time. 

A partial record of the “new de- 
partures by New Departure” is re- 
ported on this page. 

Well over 300 million New De- 
parture ball bearings are in this 
, war, and we will stay with this task 
First Fan and until the job is done. 

Pump Shaft BEE ALES eee Your future use of ball bearings 
Bearing Self-Sealed and at figs (24 ; aaah take advantage of New 
it tteilh Maiti aie Rockwell Hardness Tester eparture’s creative engineering. 
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BODINE OFFERS... 


MODERN—COMPACT MOTORS 
OF HIGH EFFICIENCY 


Compact 





Highly Efficient 


Smooth Black Finish 





Bodine fractional horsepower motors are small and compact .. . yet ex- 
tremely efficient. They give long, trouble-free service. 

To attain high efficiency internal friction losses are kept to a minimum, 
close limits are maintained on bearing surfaces ... rotors are dynamically 
balanced . . . stator bores are accurately ground. Furthermore, Bodine 
motors are made from the finest materials and assembled by skilled 
workers who have seen long years of service in the Bodine plant. 

This is a combination that manufacturers of‘motor-driven equipment 
want... and need... to assure maximum service for their products. 
A Bodine engineer will gladly help you select the correct motor from 
over 3,000 standard Bodine models. 


BODINE ELECTRIC COMPANY 


2256 W. OHIO ST., CHICAGO 12, ILL. 


HIGH SPEED PHOTOCOPYING MACHINE 
USES BODINE MOTOR 


The Rectigraph is a modern commercial photocopying ma- 
chine for reproducing anything written, printed, or drawn. 
Photocopies can be made the same size, larger, or ‘smaller, 
and in any quantity with hairline sharpness. 


The Rectigraph prints directly on special sensitized paper 
-+.uses no film or plate. Photocopy prints are obtained 
quickly ... within a few minutes . . . because developing and 
“fixing” facilities are self-contained and fully automatic. A 
Bodine single phase motor with built-in oesl reducer moves 
the prints in and out of the developer. The selection of a 
speed-reducer motor for this application simplifies the driv- 
ing mechanism of the Rectigraph. 
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Bimetallic Thermostats Call for the Designer’s Know-How. ..... 
A discussion of some technical points to assist in making use of them. 

Synthetic Rubber is Making Good as Insulation for Wire........ 
R, H. Dudley describes war-born uses of new compounds for electrical 
insulation of wires and cables. 

Facsimile Transmission Looks to Wide Postwar Applications... . 
Several designs of equipment have been developed and are ready for use. 

Use Test Figures to Choose a Plastics Molding Material........ 
Edward F. Bachner interprets data on physical characteristics to show how 
decisions are made as to specific use of plastics. 

Designing the Power Plant for a B-29’s Gun Control............ 
L. A. Zahorsky presents the design of a motor-driven amplidyne generator 
with several unusual features. 

Developing a Heavy-Duty Sander with New Electric Drive....... 
Peter Zasadny tells how this tool was developed and how some of its 
‘salient features were designed. 

The Cyclotron—Granddaddy of the Atomic Bomb.............. 
An overall sketch of basic components and some of the problems met in this 
machine by the electrical designer. 
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Wediinetel Somm'.’.. 196 ON: isi. cto ee 
Dens Matentele: anil New Bulletins, Catalogs, 
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ON THE COVER: The cyclotron at Massachusetts Institute of Technology, showing 
principally the 75-ton electromagnet with 12 tons of copper windings about the 


poles. With machines of this type were performed the laboratory operations 


ceding the design of the atomic bomb. A description begins on page 132. 
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PERMANENT MAGNETS MAY DO §T BETTER 


— 


IN 


fn. 8 ae , —\ 


(This is the second of three advertisements regarding permanent magnetic materials) 


ALNICO ALLOYS (Grades I-IV) 


The precipitation-hardening alloys known as 
Alnico are composed of aluminum, nickel and 
iron, with the addition of cobalt and copper 
in some grades. Composition is varied to 
adapt the material to a wide range of require- 
ments. All grades of Alnico have compara- 
tively high coercive force, moderate residual 
induction (except Alnico V, which is high in 
both) and high available energy. 

The Alnicos are hard, brittle, coarse- 
es non-forgeable and non-machinable. 

hey are cast from coreless induction fur- 
naces in sizes ranging from 1/10 ounce in 
weight to 110 pounds. Sintered Alnico is a 
mixture of powders of the constituent metals 
molded to desired shapes under extreme pres- 
sure. It is less brittle than the cast type, 
fine-grained, and can be produced in weights 
between 1/150 ounce and 3 pounds. 


THE INDIANA STEEL 


6 NORTH MICHIGAN AVCNUE, CHICAGO 2, ILLINOIS 


Close control of all steps of production is 
essential for obtaining the highest magnetic 
efficiency in the Alnico alloys; they must be 
poured over a narrow range of temperature, 
heated to just under their melting point for a 
measured period of time, cooled at a con- 
trolled rate and annealed at precisely 
controlled temperatures. 

Better permanent magnet materials make 
possible improved operating results in many 
devices. Many products now using perma- 
nent magnets of less efficient materials should 
Le re-designed to capitalize the latest devel- 
opments. Consult our engineers on your 
problems in product design to get the best 
solution to your permanent magnet require- 
ments. Write for technical handbook: 
“Permanent Magnet Manual.” 


PRODUCTS COMPANY :« « « 


Copr. 1945, The Indiana Steel Products Co, 


SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
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EVERY STEP OF THE WAY 
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pated ‘Temes 


ype DP—a dependable unit for all- 
purpose applications; quality-checked by 
continuous production sampling from raw 
material to finished product. Facilities for 
producing these units in unlimited volume 
assure adequate supply at all times. 


Capacitances—1000 to 50000 mmfd.; work- 
ing voltages—120 to 800 d-c; sizes—CN20 
and CN35; shunt resistance—50000 megohms 
at 25°C; P.F. as low as 0.004 at 1000 cycles. 







FIELD OFFICES IN NEW YORK CITY - CHICACO - DETROIT - CLENDALE, CALIFORNIA 
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L here’s gem-like sparkle 


--- AND HERE ARE 3 ANGLES 


e When you look at the gem- 
like, sparkling pieces of PLExt- 
GLAS pictured above, visualize 
how this gleaming beauty can 
be used for product embellish- 
ment. Refrigerator door han- 
dles, radio dials and bases, door 
knobs, trays, automotive and 
electrical appliances — all are 
‘places where the gem-like bril- 


Oe 


liance and luster of faceted 
PLEXIGLAS can add new interest 
and eye appeal. Almost any 
desired degree of brilliance can 
be achieved ...the directions 
outlined on the opposite page 
will tell you how. Keep them 
and PLEXIGLAS in mind when 
designing your postwar 
products. 


ee eg 


Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides 





i. a 


Fungicides 





in Plexiglas 


ON FACETING TO ACCENT GLITTER: 


PARKLE can best be obtained by cutting 
or molding facets into the back surface. 
The front surface should be left smooth, and 
the angle of the facets or prisms carefully 
selected. To obtain the greatest brilliance, the 
angles of the facets to the front surface should 
be between 42.2° and 74°, as indicated in 
sections B and C at right where the varying 
effects obtainable with angles in three different 
degree ranges are described. 


LOOKING AHEAD 
THROUGH 


Plexiglas 


Rohm & Haas is the pioneer and principal producer 
of jacrylic plastics. Today PLexicias is found on 
evéry type of Army and Navy plane— convincing 
prgof of the qualities that have made it “‘aviation’s 
statidard transparent plastic.” 

Why not investigate the ways in which it can 
give your products new sales advantages? Write or 
call our nearest office — Philadelphia, Detroit, Los 
Angeles, Chicago, Cleveland, New York. Canadian 


distributor, Hobbs Glass Ltd., Montreal. 
Only Rohm & Haas makes 


PLEXIGLAS 


CRYSTAL-CLEAR ACRYLIC SHEETS 
AND MOLDING POWDERS ¢ 





Prexictas is the trade-mark, Reg. U. S. Pat. Office, for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Haas Company. 
Represented by Cia. Rohm y Haas, S. R. L., Carlos Pellegrini 331, Buenos Aires, Argentina, and agents in principal South American cities. 


A. ANGLES LESS THAN 42.2°. Light hitting 
SURFACE I vertically is transmitted (and refract- 
ed) through surrace II. v 

Result: little glitter. ; 


B. ANGLES BETWEEN 42.2° AND 45.9°. 
Light hitting surrace I vertically is efficiently 
reflected from surFAcES II and III and back out 
through surracE I. Result: \ 

considerably more sparkle than 
A, particularly desirable when 


only topsurface of partis visible. 

iZ 

m wae 
C. ANGLES BETWEEN 45.9° AND 74°. Light 
hitting suRFACE I vertically is reflected from 
sURFACE II and refracted through surrace III. 
Result: usually highest degree of brilliance since 
light is picked up and reflected from both sides 
as well as top of prism; but 
less sparkle than B in applica- 


tions where only top surface 
is visible. 


Seteteiebeieie 


A 










The diagram shows how the same pattern background would 
appear when viewed through the tops of the three prisms shown 
above: A. Visible but distorted. B. Pattern not visible because 
of complete reflection. C. Visible but reversed. 


. 7 T és WASHINGTON SOUARE 
i Pi aE A ee 
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LOWER COSTS... BETTER PARTS 


e Complicated Stampings often can be eliminated 


by use of several simple stampings brazed to- 
gether by Hydrogen Copper Brazing. 


Hydrogen Copper Brazing is a mass production 
process which substitutes for welding; provides 
ares elile | ae ee Mller ee ell) 
orm Mmaclul loll Tubal lare 


Cf great advantage in joining fuel tank sections 
such as used for certain Diesel engines; provides 
a perfect ‘seal 


S— Often makes possible substitutiom of stampings 


QLY & and screw machine ports for expensively ma 
chined forgings. Here a steel tube and stamping 
replace a machined forging 


Makes possible the joining together of aluminum 
to aluminum and aluminum to steel 


Where rubber is to be applied to metal assem- 
. blies, Hydrogen Copper Brazing has many 


advantages. 


S 
</ 


Together with Complete Facilities for the Production of Entire 
Parts or Assemblies, Burgess-Norton Hydrogen Copper Brazing 


will make possible Better Parts at Lower Costs. 


From Burgess-Norton, in the post-war, may be had 
all the advantages of the most advanced techniques 
in Hydrogen Copper Brazing ... plus the facilities <r see 
which for so many years have been producing parts b : a 
for leading manufacturers in automotive, farm 


implement, washing machine and lawn mower 
industries. These facilities, now greatly augmented, 
include those required for the production of steel 
stampings, heat treated and ground steel products, 


piston pins and non-precision ball bearings. OUR MANUFACTURING COMPANY 


ENGINEERING AND EXPERIMENTAL FACILITIES CAN 
FIT INTO YOUR POST-WAR PLANNING. Write 


Burgess-Norton Mfg. Co., 200 Peyton St., Geneva, Illinois. 


: 1249 
wk Part ts Finn Ai I / ade Hight hides it us Satisfactory to tdi (nisboainins 
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42 years in GENEVA, ILLINOIS 





awe make “SPECIALS”! 


Just take a good look at the picture above—a sample 
assortment of nonstandard products which we have 
made by the upset method. Most of these could not have 
been produced, in the time and quantity required, in 
any other way. 

The upset or cold forging method also saves materials 
and lowers costs. And in many cases it makes a stronger, 
better product than that produced by other methods. 

Maybe we can show YOU some important SAVINGS. 
Tough “specials” are right down our alley. Write us. 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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uipped ¥# _ Why, bec? | AUTOMATIC RESET 
Electr! are oub mot m . 


rectors: --% t ow in cost) f Automatic reset types are recommended 
Klixon Prote . t . 


for all applications except those where 

overheate 7 ‘ ; umexpected starting may cause injury, 
vickly pay 70°. r ; Examples of automatic reset applica- 

ing ae ee delays: E tions are nee, air ye pen 
ing pro i t - h Bair ane blowers, and any un- 
Because they are ; ; attended or automatically controlled 

manufacturers oa r 2 tion. § equipment. 


exactly to t ee m 
combination rectors 
Yet, Klixon Pro 


fere wit 


te 
always Pe s\t-i ” ‘lable for 


30 volts. W rite Peeecccccscccscssccccssesccceossesese® 


Always insist = 
every motor a 
motors all sizes 


for Bulletin PR- 


Should a motor become overheated and danger- 
ously hot, the Klixon Protector snaps the power 
““off"’ preventing the motor from burning out 


Br 


MANUAL RESET 


The manual reset type should be used 
for those applications where hazard is 
involved in an unexpected starting of 
the motor, such as washing machines, 
hand tools, power saws, machine tools, 
irons, etc. 


OL2 


EY IT'S ON! 


ws 


7 
on 


is 


When the motor cools to safety, the Klixon Pro- 
tector snaps the power ‘‘on'’ automatically if the 
automatic reset is specified . .. or when the reset 
button is pushed when manual type is specified. 


_ ATTLEBORO, MASSACHUSETTS 


: ease one 
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PEASE ‘'22-16"° 

Continuous Blueprinting 

and Processing Machine pro- 

duces Blueprints at 20 feet per min- 

ute. Made in 42-inch and 54-inch sizes. 


@ BLUEPRINTS @ BROWNLINE PRINTS 


White lines on Blue Brown lines on White 


@ BLUELINE PRINTS @ WET DIRECT PROCESS PRINTS 
PEASE “'K" Wet Direct 


Process Developing Blue lines on White Black lines on White 
Attachment bolts 


securely to the tcp @ BROWNPRINTS @ WHITEPRINTS (Dry Direct Process) 


of Printer and ap- eee : ; 
plies developer to the ex- White lines on Brown Red, Blue or Black lines on White 


posed prints which are 

dried and delivered in the cen . ean é 

same manner as Blueprints. The basis is a Pease Continuous Blueprinting and Processing 
Machine, such as Pease “22-16” (above). Accessory equipment 
is the Pease “700” Developing Machine (left) for dry direct 
process prints and the Pease “K” Attachment (left) for wet 


direct process prints. 


Prints of unsurpassed quality are made quickly, easily, and at 
low-cost with Pease all-purpose equipment. 


Ask for literature and prices. There is no obligation. 
PEASE ‘‘700'' Dry Direct Process Devel- 
oping Unit is a table style, ammonia T H F ( r 3 E A S ‘ ( 0 M ? A N Y 
fume machine for developing the prints fe . 
after exposure in the Printer. It is con- 


tinuous in operation and has two devel- 2605 WEST IRVING PARK ROAD «+ CHICAGO 18, ILLINOIS 


oping speeds, 4 ft. and 8 ft. per minute. 
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New plastics with new properties time, with one of the broadest an | 
and older plastics with improved most versatile series of plastics i, 
JI formulations pose a real problem the whole Thdustry ats 


today for every designer of post- For example, take these nin: 


o 
g T i (i p war radio and electronic equip- basic plastic applications whic’, 
ment who is responsible for getting : 
: : are typical of hundreds that 
full advantage out of his material 


to the best use of plastics anit, exist: in every one of them 


Monsanto is able to offer one or 
Monsanto is in a particularly more plastics especially suited to 


n p 0 st W a d d l 0 S LI favorable position to help at this that use. 









ESCUTCHEONS 
Tholid impression molding 
Fibestos « Lustron « Resinox 











TABLE MODELS 
Cerex « Resinox 


CONSOLE CABINETS 
Thalid impression molding 






CE i 


POWER PLUGS, JACKS, 
CONNECTORS 


Resimene « Resinox + Cerex 







SPEAKER CONE ASSEMBLIES 
Resinox bonded pulp and paper 
Thalid impression moldings 














TELEVISION OPTICAL LENS 
Lustron 












HOUSINGS, RELA Y-SWITCH, 











TUBE SOCKETS CONTROL KNOBS 





Cerex « Lustron Fibestos « Lustron « Resinox CAPACITORS 
Leminates of Resinox Cerex « Resinox « Resimene 
Styramic HT 
















RADIO 





PLASTICS FOR 





MONSANTO 































Tensile Impact Heat Dimensional Electrical Color Forms* Molding** 

Strength Resistance Resistance Stability Insulation Range Supplied Methods 
ts. usd. se eed good good to 230° F. excellent excellent extensive MC 
FIBESTOS (cellulose acetates) . cote excellent * eg fair to good good * unlimited MC, S,R, T 











to 180° F. excellent excellent unlimited 








good 





LUSTRON (polystyrene) good 








Special 
methods 








NITRON (cellulose nitrates) . . very good excellent to 140° F. good fair unlimited $,2,T 























es ss = ss * very good to 210— all but light- 

(melamine-formaldehydes ) to excellent good 380° F. excellent excellent est colors « MC,IR c,T 
RESINOX ok ee Pe good to good to to 230 — ° good to darker colors 

(phenol-formaldehydes) very good excellent 450° F. excellent excellent only MC, IR C,T 
















STYRAMICHT . . . . . . good good to 236° F. excellent the best unlimited MC 1,c,& 


(Polydichlorostyrene) 
















STYRAMIC . . ee good good to 184 — excellent unlimited MC <2 


(modified polystyrene) 187° F. excellent 





THALID Completely reactive thermosetting resin for impression molding. Bonds glass cloth, fabric or paper intolarge panels or integrated forms in 
SS Oe FS el short curing cycles, with low temperatures and no pressures. Material is rigid, insoluble, fusible, highly resistant to abrasion, heat and water. 













*MC—molding compounds S—sheets R—rods T—tubes IR—industrial resins 
™*l— injection C—compression E—extrusion T—transfer, form of compression 





MONSANTO 





If you have the responsibility of getting the Monsanto consultant; he will help you put 










most out of the materials you specify for your finger on the right plastic, and the we 
your company’s radio products, it may pay right way to use it. Write, wire or phone: PL A \ TI C ~ 
you well to check over this chart now. MONSANTO CHEMICAL COMPANY, Plastics akt an 


SERVIMG CWOUSTOT mice SEO UES ame 


Then if you have more questions, call on a Division, Springfield 2, Massachusetts. 
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mith GRADE 1, 
CLASS 1 RESISTORS 


(First produced Dec.1941—Millions made to date) 


bewith RESISTORS WOUND 
with CERAMIC INSULATED WIRE 


(Pioneered and perfected by Sprague many years ago} 


: Findenith GLASS-TO-METAL SEALED 


RESI ST ORS (Pioneered by Sprague in 1941, now 


produced commercially at the rate of thousands of 
seals per day) 


, Fieri GLAZED CERAMIC SHELLS 


and New Style End Seals for 5-, 10-, 25-, 50- and 
120-watt resistors. (One type of Koolohm—the stand- 
ard type—does the job under any climatic condition, 
anywhere in the world) 


$i and STILL EXCLUSIVE with MEGOMAX 


(The high-resistance, high-voltage resistors. Megohms 
of resistance operated at thousands of volts !) 


One after another, Sprague Koolohm Resis- 
tors have established new performance 
records as proved indisputably by the record. 
One after another Koolohm Resistors have 
revolutionized traditional limitations to wire 
wound resistor usage—because radically dif- 
erent Koolohm construction permits a higher 
degree of physical protection, better electrical 
characteristics, smaller sizes, and easier 
mounting arrangements than are possible with 
conventional resistor types. Write for catalog. 


SPRAGUE ELECTRIC COMPANY 
(Resistor Division) North Adams, Mass. 


» 
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There’s no position in which 
the new Fairbanks-Morse 
general-purpose motor can’t 
be mounted—and still retain 
its protective features. 


The bearing brackets can be 
turned to four positions 90° 
apart, to place the air vents in 






mounting. 






either side. 






















The frame can be reversed to put the conduit box on 


This adaptability is just one of many advanced fea- 
tures which make this motor worth your investigation. 
Ask.for a demonstration. Write Fairbanks, Morse & Co., 
Fairbanks-Morse Building, Chicago 5, Illinois. 






Every Good Feature 
You Could Ask! 


Copperspun Rotor—The omly rotor centrifu- 
gally cast in one piece—and of copper. 






Protected Frame — Excludes dripping liquids 
and falling particles. 









Cross-flow Ventilation— Another exclusive 
feature. Air moves in both directions, provid- 
ing uniform cooling—no hot spots. 


the desired position. 
P Ball Bearings — Sealed in and protected. 


Bearings are suitable for both vertical and horizontal 


Recessed Conduit Box—An innovation for 
neat installations in close quarters. Conventional 
box also provided. 


Balanced Characteristics — A 40°C. motor with 
high efficiency and power factor, and excellent 
starting and accelerating torques. 


BUY MORE WAR BONDS — SPEED “V” DAY 


airbanks-Morse 4 name worth 
a 


Xr 






Diesel Locomotives - Diesel Engines - Generators - Motors - Pumps - Scales 






Magnetos - Stokers - Railroad Motor Cars and Standpipes - Farm Equipment 
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... when you use Hydron 
Bellows Shaft Seal 
Assemblies 


Your problem of sealing a rotating 
shaft that projects from a closed 


system against loss of gas or liquid | 


under pressure will be correctly 
solved when entrusted to Clifford 
engineers. With a record of having 
solved some of the most difficult 
seal problems for refrigerator com- 
pressors, fluid drives, gear boxes, fuel 
oil pumps, torque converters, water 
pumps, etc., Clifford will apply the 
same methods to your applications. 


Bellows are hydraulically-formed 
to give them sufficient strength to 
stand the pressures involved, and 
proper flexibility to hold the seal 


nose in a pressure-tight running 


seal against the rotating shaft 
shoulder. 

Seal Noses are properly propor- 
tioned to prevent distortion during 
diamond-facing and at the elevated 
temperatures of normal operating 
service. 


Fetatatatal 






Thrust Springs have ends paral- 
lel within extremely accurate limits 
when collapsed to working length 
while exerting the specified thrust. 
They are tested for parallelism 
under load before assembly. 

All such vital parts are specifically 
designed to fit your exact conditions, 
then carefully assembled and tested 
to give you Hydron Bellows 
Shaft Seal Assemblies engi- 


neered for your application. 


Las. 
0K 


: CLIF FORD first with - Facts on Hydraulically-formed Bellows HYDRON 






 - 


CLIFFORD MANUFACTURING COMPANY 
568 E. First Street, Boston 27, Mass. 


Please send me information on Hydron Bellows Seal Assemblies. I am 
interested in applying them to the equipment checked. 


(_] Refrigerant compressors 
(_] Textile machinery 

[] Torque converters 

(_] Washing machines 

|] Water pumps 


Save time, money and trouble by. calling in 
Clifford before your design reaches the blueprint 
stage. A discussion of your problem entails no 
cost or obligation. In the meanwhile, get 

further details by filling in the coupon. ¥ 















_) Air compressors 
_] Fluid couplings 
[_] Fuel oil pumps 
[_] Gear boxes 

{_] Paper machinery 


Other applications. ............0....0cccccecee. 






All-Aluminum Oil waMe. 8 






Gaitat tains edie seseeeeennotsannnntennannannnsseesseet eee 
with Hydron Tubing Brazed by Oe ria a hs abroad tithe ids cnotb devi dsiehel coe Bihh ic ccc 
Clifford’s Patented Method. si caccesscsscpsaaissegieoe taadoscianstsctebdetidcesonccenagestes 






ay 
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Magnet Wire Radio Wire 
in every shape and size. : _ lead in, hook-up, aeri- 
A variety of types and A a al. Both insulated and 


combinations of insu- : metal - sheathed types. 
lations. 


Flexible Cords : Aircraft Cable 


—All-rubber, cotton- jj . including high tension 
braided, special abra- ignition, starting, light- 
sion-resistant con- , ing, instrument and 
struction. : other types. 

om, 


. ANUFACTURERS of a full line of all 
Automotive Cable types of wire, Auto-Lite has the en- 
—high tension, ignition, : gineering experience ready to apply to your 
battery, starter, light- wire problem. For help on how to meet 
ing onsets atid unusual and exacting wire and cable speci- 
pes fications, you are invited to write to 


THE ELECTRIC AUTO-LITE COMPANY 
Wire and Cable Division 
PORT HURON, MICH. SARNIA, ONTARIO 


TUNE IN “EVERYTHING FOR THE BOYS” STARRING DICK HAYMES— EVERY TUESDAY NIGHT—NBC NETWORK 
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Che Case of the Hidden Cost 


@ In 1935 there were no shortages. Competitive selling was the 
order of the day. At that time a machinery manufacturer found a way 
to save ten cents on each of four bearings for one of their products. 
Instead of the precision made Johnson Sleeve Bearings, they sub- 
stituted a rough-machine finished bearing, made from an oxidized 
alloy of uncertain analysis, cast in their own foundry. 


. Yet the total cost of the machine went up four dollars! 


The reason was obvious. On the assembly line it required hours... 

instead of minutes . . . to install the bearings. In some cases the 

bearings had to be hammered into place. Most of the bearings had 

to be reamed after installation. A few required immediate replace- 

a al ment due to breakage from the stress of installation. This substitution 

P, rectsiton P. ays é ¢. 6 caused considerable customer dissatisfaction through increased 


service costs. . . difficult and frequent replacement. 


A few cents saved on machin- 
ing of the bearings usually 
results in expensive damage 
to the shaft. A little more 


There are many and various ways of cutting costs in manufacturing 
. . . but no sensible method involves a compromise with quality. No 
part in any motive unit is more important than the bearings. Great 
care should be exercised in selecting the type for each application... 
emphasis on quality and pre- in specifying the tolerances . . . the finish and the alloy. The easiest 
cision pays off with greater way to determine the correct answers to your bearing problems is to 
performance, lower cost oper- call in a Johnson Engineer. There is one located near you. 


ation and longer bearing life. 
JOHNSON BRONZE COMPANY 
570 $. MILL STREET NEW CASTLE, PA. 


Ouer 40 Years 


BRANCHES IN 
18 INDUSTRIAL 
CENTERS 
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17'S A MATTER OF MINUTES... 


Vee 71 


J 


to preserve the P 
life and appearance of 
new zinc with the 


ANOZINC batt: 


Over 200 HOURS under A-N Salt-Spray tests 
prove that this inexpensive anodic treatment 
protects the surface and appearance of zinc 
coatings that must combat outdoor exposure, 
aging and corrosion. Finishing in an Anozinc 
bath can be done in a continuous operation on 
wire, strip or sheets—or as a fast, final opera- 
tion on finished parts. 


GET THESE OTHER IMPORTANT ADVANTAGES! 


LOW COST because Anozinc salts are mod- 
erately priced. The operating cycle is short. 
Standard drying procedures are used. EASY 
TO HANDLE because the bath operates at 


UY 


room.temperature, is readily maintained with- 
out frequent additions; ATTRACTIVE 
COLORS to choose from; Clear Anozinc re- 
tains the lustre of new zinc; Yellow Anozinc 
gives a brassy, slightly iridescent finish; Black 
Anozinc where you want a deep rich black. 


If you’re striving to preserve the appearance 
of zinc surfaces—or obtain a better paint base 
—Anozinc will answer your problems. Let us 
have a brief outline of the application you are 
considering and we will provide full infor- 
mation. 


UNITED 


OTHER U.C. PRODUCTS AND PROCESSES TO SERVE YOU 


CHROMIUM PLATING for wear-resisting, oil- 
retaining and other types of finishes. 


SYUNICHROME ALKALINE COPPER for smooth 


lustrous copper plating in a non-cyanide bath. COMPOUNDS 


SrUNICHROME STRIP for speedy removal of cop- 
per, chromium, zinc, etc. 


SrUNICHROME RACK COATINGS 
UNICHROME STOP-OFF LACQUERS AND 


ee 


INCORPORATED 


51 East 42nd Street 


SrUNICHROME Clear and pigmented LACQUERS 


*UNICHROME DIP for increased corrosion resis- 
tance of zinc and cadmium—without electric 
current. 

gy Trade Mart U.S. Pat. Of, 


20 


SrUCILON—corrosion-resistant coatings for pro- 
tecting surfaces against acids, alkalies, water, 
gasoline and various corrosive chemicals. 


New York 17, N. Y. 


Waterbury 90, Conn. - Detroit 7, Mich. 
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During the past five years the plastics industry 
has grown by leaps and hounds so that to- 
day you find plastics being used extensively 
throughout practically all fields of business. 
Because they are the most versatile. the pben- 
olics are the most widely used of all plastics 
As specialists in the production of phenolics 
for the past quarter century, Durez makes the 
natural starting point for selecting the plastic 
that fits your job. 


| Typical of thousands of progressive 
i concerns is National Fabricated Pro- 
ducts—molders of the octal radio tube 
| sockets illustrated. This company is 
| well known for many outstanding con- 
tributions to the communications field 
and, like so many of America’s manu- 
facturers, has found the unusual versa- 
tility of Durez phenolic molding com- 
pounds of unusual value in developing 
complex products. 


Octal Sockets 


For example, these octal sockets were 


molded from a high-dielectric Durez 
compound which provides a high-vol- 
tage breakdown safety factor as well 
as excellent tensile strength and low 
moisture absorption under humid op- 
erating conditions. 

Designed to use a minimum amount 
of chassis space, these octal sockets 
have self-aligning contacts which float 
in the molded Durez insulation and 
provide the necessary safeguards 
against fracture of the glass seal of the 
radio tube resulting from possible mis- 
alignment of tube pins. The exact tol- 
erances and superb quality of the fin- 
ished products attest the ingenious 
molding job done by National Fabri- 
cated Products and the versatility of 
the Durez phenolic molding compound 
used. 


Unusually Versatile Material 


Like the material used in molding these 
octal sockets, the more than 300 other 
Durez molding compounds possess 








many highly desirable inherent char- 
acteristics which make them extremely 
valuable to the imaginative design en- 
gineer. Such properties as dielectric 
strength, excellent moldability, high- 
est dimensional stability, and resistance 
to heat, moisture, and chemicals —to 
mention a few—are common denom- 
inators of all Durez compounds . 

make the logical starting point in the 
search for the plastic that fits your job. 


Expert Assistance Available 


The background of Durez technicians 
includes active participation in the 
successful development of many and 
varied products on a scope that is prac- 
tically all-embracing. 

The benefits which this experience and 
a wealth of proved product develop- 
ment data can provide are available to 
you and your custom molder towards 
helping select the plastic that fits your 
job. Durez Plastics & Chemicals, Inc., 
289 Walck Road, N. Tonawanda, N.Y. 


PHENOLIC 


RESINS 
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PLASTICS THAT FIT THE JOB 


( >” research work has always 
been strongly identified with 


cutting materials. With the various 
high-tungsten types of High Speed 
Steels as the starting point, followed 
by the development of the “moly” 
types, Allegheny Ludlum techni- 
cians later originated the patented 
DBL low-tungsten analysis of High 
Speed Steel, which has played a 
major role in wartime tungsten 


conservation. 


ADDRESS DEPT.EM-35 


2 ya FT 


Years earlier, our Laboratories 


did much basic development work 
on carbides, when they were first 
introduced in this country. At that 
time, we registered the trademark 
“Carmet.” Now, with the re-estab- 
lishment of our Carbide Manufac- 
turing Division, an advanced and 
complete line of Carmet carbide- 
tipped tools and carbide metal 
blanks is available, thoroughly re- 


searched and effectively enhancing 


Allegheny Ludlum's service to users 
of cutting materials. We invite your 


attention and inquiries. 


Allegheny Ludlum 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 


W&D 9491 
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Behind every smooth performance are years of experience. And 
how true that is of F.H.P. motors. Whether your requirements call for 
a motor for small furnace blowers, oil burners, humidifiers, electric 
air heaters, business machines, dispensing machines, or a host of 
other products, Victron Customotors will assure your particular 
f product really smooth performance. 


More than 20 years of F.H.P. motor building experience has 
enabled Victor to reach a new high-balance efficiency rating 
for pole type motors ...to build motors that conform to 
special product design. This experience is at your command 
to.provide your machines, appliances or devices with the 
motors that perform efficiently at all times. 


Consider Victron Customotors, custom-built to meet your 
specific or special requirements —to create top preference 
for your product through peak performance. 


Our engineers will gladly consult with.you regarding your F.H.P. 
motor problems. ‘ 


MANUFACTURERS OF VICTRON DESK AND PEDESTAL FANS—VICTRON AIR CIRCULATORS—VICTRON EXHAUST 
FANS—VICTRON VENTILATORS — VICTRON PORTABLE IRONERS—VICTRON F.H.P. MOTORS 


VICTOR € ELECTRIC 


DUCTS INCORPORATED 


Dept. EMF-945, 2950 Robertson Avenue, Cincinnati 9, Ohio 
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5000 Designs for Millions of 
CONTACTS and CONTACT ASSEMBLIES 


URING the past 22 years, Mallory engineers have created more than 

5000 designs for electrical contacts and contact assemblies. Meanwhile 
Mallory metallurgists have provided improved contact materials . . . special 
alloys such as Elkonite* and Elkonium* as well as combinations of silver, 
tungsten, platinum and other metals. 


Mallory has also developed many special alloys for contact backings and 
such supporting members as springs, arms, studs and brackets. Modern pro- 
duction equipment enables skilled Mallory workers to torch braze, furnace 
braze, induction braze, resistance braze, silver solder, spot weld, projection 
weld, flash weld, spin, rivet or stake contacts to supporting members. 


Having available this wealth of design data...of contact and contact 
assembly materials . . . and of production facilities ... Mallory has been able 
to meet the most exacting requirements for millions of contacts and contact 
assemblies. Manufacturers of relays, industrial controls, business machines, 
home appliances, circuit breakers and a wide variety of electrical and elec- 
tronic equipment have learned to rely on Mallory as Contact Headquarters. 


Consult Mallory contact engineers while your product is being designed . . . 
before final blueprints are made. Often a complete contact assembly from 
Mallory will save you engineering time and production costs. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Reg. U. S. Pat. Off. for electric contacting elements. 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
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MULTI-CLAMP 


Here’s a new clamp that meets the needs of many industries . . . a clamp 
RAS Mele Tell rela thal eel he 


The new Diamond G MULTI-CLAMP instantly FITS and HOLDS rubber hosing, 
metal pipe, tubing, cables and other equipment in a vise-like grip. No 
wrench, no screw-driver, no disassembling necessary. The patented worm- 
type self-locking screw assures uniform instant adjustment. Each standard 
MULTI-CLAMP covers a wide range of sizes and adjustments. Continuous 
ic Toleroa lla ol Molo leh A-Tl Ml) cole Mom altel lett ele hale 


<P Sate ard ll meal) Cie retin sate) 


The Diamond G MULTI-CLAMP is corrosive-resistant and meets current 
Army-Navy specifications. It can be used repeatedly and is practically 
TarelS iia rall Mtl tlic l aml Lile Met -Ta0 tc bad (o 1 LLL 
feature! For special purposes, various types of inserts, extra wide bands of 
metal, plastic or rubber are available. 


See the MULTI-CLAMP in action ... for automotive, aviation, railroad, 
marine, electrical, hydraulic, pneumatic, electronic, household use and 
general plant applications. Sample on request. 


y _ 
GEORGE K. GARRETT CO., INC. 
1421 CHESTNUT STREET, PHILADELPHIA 2, PA. prone Ae 5 ee 
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a-c powered 


GIVES A WIDE RANGE 
OF SPEEDS FOR 


TACHOMETER TESTS AT LOCKHEED 


Wide speed range, increased accuracy, and simpli- 
fied operation were the results of installing G-E 
Thy-mo-trol drive on this tachometer generator test 
stand of the Lockheed Aircraft Corporation. 


Five tachometer generators, all driven by the 44-hp 
Thy-mo-trol drive, can be tested simultaneously. A 
simple turn of the Thy-mo-trol control dial gives 
each of the desired speeds during testing, and the 
ability to hold speed precisely adds to the accuracy 
of the test. Test readings are made every 200 rpm, 
between 200 to 4000 rpm, by comparing the tachom- 
eter indicators with a master stroboscope disk. 


This is just one of an ever-increasing number of 
applications of Thy-mo-trol drive, which offers unusual 
advantages to designers of machines, such as testers, 
machine tools, welders, and coil winders. 


Thy-mo-trol drive offers you all the desirable charac- 
teristics of d-c shunt motors, yet it operates from an 
a-c power supply. From a single, compact control 
station, the drive is started, stopped, and reversed, and 
the speed is adjusted. Acceleration is electronically 
controlled. The motor is fully protected, and is 
stopped quickly by dynamic braking. 


Buy all the BONDS you can—and keep all you buy 


GENERAL @ ELECTRIC 
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Rear view of test stand 


At Lockheed, the Thy-mo- 
trol electronic panel 
(shown above) is installed 
in the back of the test 
stand, and is readily ac- 
cessible for inspection. 
The control dials are 
mounted on the front of 
the stand, and are easily 
adjusted by the operator. 


Standard Thy-mo-trol drives (each includes d-c 
motor, electronic panel, transformer, and control 
station) are available from 14 to 25 hp. G-E engineers 
will help you select and apply them to your machines 
or explore their suitability for new applications. Ask 
for Bulletin GEA-4025. General Electric Company, 
Schenectady 5, N. Y. 


eh 


THY-MO-TROL 
DRIVE 
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.-ebut he’ll GO STRAIGHT if you’ll give him 


AMERICAN PHILLIPS SCREWS 


You can’t blame a good man for going wrong with slotted screws. For if he drives one 
straight, it’s mostly by sheer accident and main strength. 

But give this same man a fistful of American Phillips Screws...and a power driver 
with a 4-winged Phillips bit ...and you've got a new man entirely. 

His output will speed up as his confidence builds up...as he finds that he can drive 
American Phillips Screws no way BUT straight...as he finds the 4-winged driver can’t 
twist out of the tapered recess, can’t rip up the work-surface or burr the screw-head. 
He finds, too, that American Phillips Screws are 100% fit for duty...and that’s because 
of American’s 4 inspections that assure a higher “perfection-percentage” in every 
shipment. 


RESULT: Total time-savings as high as 50%...plus important savings in screws and 
materials, 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 


| Pur THE screws ‘ ‘S. 
ON THE JAPS... 
BUY WAR BONDS J , | 
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tiny oil can 


Engineered by STANDARD for compactness 


This tiny transparent plastic oil can, engineered 
by STANDARD MOLDING of Dayton, is doing 
a great job in the South Pacific area where protec- 
tion of exposed metal surfaces and the oiling of 
important equipment is a constant problem. It 
packs compactly in minimum space, yet is always 
ready for instant use, with the contents always 
visible. 

The knowledge and skill in the handling of 


Branches: 


plastics that made possible this particular right 
design for the specific job, can do the same in- 
telligent job on your product. 

Hundreds of precision engineering accomplish- 
ments for others have proved the quality and 
dependability of STANDARD service. It’s worth 
looking into—so call the STANDARD MOLD- 
ING plastic engineer today. Write or telephone 
Dayton or the branch office nearest you. 


NEW YORK—R. S. Christie Co., 175 Fifth Ave., Tele, Gramercy 7-8929. 


CHATTANOOGA—Standard Molding Corp., P. O. Box 350, Tel. 62101 


STANDARD 
“Gon 


460 Bacon Street, Dayton 1, Ohio 


GP MOLDING 


Telephone HEmlock 8307 
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5 VOLT 
DIRECT CURRENT 


operating controls. 


@ CHEMICAL AND METALLURGICAL—E 
power for refining, electroplating, 
electro-cleaning and laboratory analysis. 


@ METALWORKING—for operating mag- 
netic equipment such as grinders, 
chucks, lifts and vibrating hammers. 
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$— for magnetic separa- 
B packaging equipment 
Supply for processing. 


RIAL PLANTS—for DC motor 
ation, electric brakes, general test- 
g and generator field excitation. 


* 


Federal’s exclusive CENTER 
CONTACT Selenium Recti- 
fier discs provide new pro- 
tection against corrosive 
atmosphere,are now in Federal PowerSupply 
equipment. FIRST IN THE FIELD....STANDARD 
FOR INDUSTRY. Write for Bulletins. 





for POSITIVE HERMETIC SEALING 


ee. 


Average of Actual Test Flash Over | Recommended Maximum Use Voltage ; 
or Breakdown Voltage R.M.S. at Sea Level R.M.S.. Actual Size Photograph 


4,750 
6,900 


9,624 ' KOVAR ELECTRODE ——~f—) 


See below f 
9,300 (Sasso) 
12,725 


INSULATION RESISTANCE OVER 1,000,000 MEGOHMS GLASS 


KOVAR EYELET 


METAL-GLASS SEALS 


py STUPAKOFF 


The series of Stupakoff metal-glass seals illustrated offers maxi- 
mum electrical qualities consistent with space limitations and 
simplicity of design permitting mass production. They are suit- 
able for operation at temperatures from —55° C to +200°C, 
and are tested to meet thermal shock specifications of the 
services. The construction provides a hermetic seal with a 
long electrical leakage path, resistance to thermal shock and 
mechanical strength. 

Such seals are made possible by the metal, Kovar, a cobalt, 
nickel, iron alloy which matches the expansion of certain hard 


glasses from —80° C to the annealing point of the glass 
(approx. +450° C). Kovar forms a seal through a heating 
process in which the oxide of Kovar is dissolved into the glass 
to form a perfect bond— pressure and vacuum tight under 


extreme climatic conditions. 
Stupakoff furnishes Kovar-glass seals with single or multi- A D E F 
ple electrodes in various styles. For those equipped for glass 


working, Stupakoff supplies Kovar as rod, sheet, wire, tubing STANDARD ELECTRODE STYLES 


or fabricated into cups, eyelets or special shapes. AVAILABLE IN COMBINATION 
Write Stupakoff today for assistance in developing hermet- 
(EXCEPT B) 


ically sealed components for war applications. Samples and 
reprints of this advertisement may be obtained by writing 
department K-56. 


Do More Than Before—Buy EXTRA War Bonds 


STUPAKOFF CERAMIC AND MANUFACTURING CO.,; LATROBE,’ PA. 


“FOR GREAT 
ACHIEVEMENT” 
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How to be well read on the latest 
in motor-generator sets! 


ROBBINS « MYERS- INC. 


n 


... full of up-to-the-minute information you 
should have, this bbok—“Robbins & Myers 
MOTOR-GENERATOR SETS’ —covers 
mounting construction of 4-bearing sub- 
base, 2-bearing union-ring, and vertical 
union-ring sets, motor and generator volt- 
ages, mechanical features, ratings, and di- 
mensions. In short, it contains'the latest 
detailed data gathered from forty years of 


R&M motor-generator development. 


By illustration, chart, and table, it gives 
you all the facts on fractional horsepower 
sizes from 50 to 500 watts and on integral 


types from 750 to 5000 watts. 


Send for your copy, now. Write the Motor 


Division. Ask for Book No. 1881. 


MOTOR DIVISION - SPRINGFIELD, OHIO 


Robbins & Myers Ce # Conada, Ltd., Bronttord, Ont. 


MOTORS - HOISTS -CRANES~ MACHINE DRIVES - FANS -MOYNO PUMPS - FOUNDED 1878 
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If it’s a gun, you simply open the breech— 
insert the shell or cartridge—close the breech 
—and you're ready to fire. 


If it’s a motor or machine, you just slip the 
“CARTRIDGE” BEARING into its housing— 
assemble the housing—and you're ready for 
operation. 

Yes—the “CARTRIDGE” BEARING is as 
complete and self-contained, functionally, as 
a rifle cartridge or gun shell—fully charged, 
at the factory, with a heavy load of NORMA 
“STABILITY-TESTED” GREASE; self-sealed 
against loss of lubricant or intrusion of dirt. 


No fussy fitting—no loose parts—no messy 
grease “plumbing’”—no chance for looseness 
—no running dry, no wear— 


q¢'3 ae o f ads ‘te ‘/ PATENTED 


NORMA-HOFFMANN BEARINGS CORP'N. s:amroro, conn. Founded 101 


Field Offices: NEW YORK + CHICAGO « CLEVELAND + CINCINNAT I+ PITTSBURGH + DETROIT » LOS ANGELES + SAN FRANCISCO » SEATTLE, WASH 
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ENGINEERED SOLENOIDS 





























Typical application of Solenoid to one Special five-pole motor starter switch Special high shock relay designed 
of many types of hydraulic valves. with Solenoid “kick out’ controlled by to meet government specifications. 
. overload and underload protection. 


These electric hands and fingers that test, and are used on practically every 

make your machines automatic, will antiaircraft gun made. 

serve you better if they are the combined Namco “Stellite’-Welded Solenoids 

work of your engineers and ours. | have earned a reputation for rugged con- 
Then such important things as methods struction, reliable performance and un- 

of application, space saving, adequate usually long life. 

power, linkage and type of mounting will Feel free to call upon our broad en- 

be engineered for the job. There will be gineering experience with Solenoids, in 

no question about performance. both ordnance and general industry uses. 4 
Solenoids and i:elated devices like A helpful and informative new book on 


those above withstand a 2000-lb. shock Solenoids is: ready—send for your copy. 





Acme - Gridley 


4-6 and 
CME VATA) Pama isms St ba 
rt 2 Taps - The Chro os ati ic Tea ng a 


and Control st C t, Motor St 
170 EAST 131st STREET + CLEVELAND 8, OHIO Centrifuges a ine is 
Wlac turing 





YASH 
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New Formica Grades 





OF course 1s Brass 






FOR THE NAVY’S BIGGEST 

























CARTRIDGE CASES 


It’s Brass because no other metal has such fabricating possi- 
bilities. The Norris Stamping and Manufacturing Company of 
Los Angeles has successfully produced thousands on thousands 
of these 38.2”-long cases for the Navy’s newest and largest 
semi-fixed ammunition, servicing a light cruiser’s main battery 
of 6-inch, 47-caliber guns. 

The American Brass Company supplied the 31.5-pound discs 
for this job; 12.75” diameter by .800” thick, made of 70-30 
Anaconda Cartridge Brass. Composition, dimensions and an- 
neal were held to unusually close limits—determined by the 
operations shown in the cut-away sections below. Surface fin- 
ish, too, was important, for the finished case had to be smooth 
and free from defects. 

It’s on jobs like this that The American Brass Company’s 
“century of metallurgical experience” may mean the difference 


between an ordinary or an outstanding finished product. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 
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This assortment of bellows is typical of those made 
by The Fulton Sylphon Co., of Knoxville, Tennessee, 
for more than 40 years. Applications of such thin- 
wall metal bellows in pressure and thermostatic de- 
vices are well known—in mechanical refrigerators, 
heating systems, automobiles, Diesel and aircraft 
engines, etc. But their availability, in sizes from 
15/32” to 12” diameter, is a tribute to manufactur- 
ing ingenuity and precision . . . and to Brass. For 
Brass is the metal used’ for the vast majority of 
Sylphon Bellows for widely different, but equally 
important reasons: 

In service, Brass provides corrosion resistance 
and the high endurance limit necessary to resist mil- 
lions of cycles of reversed stress. 

In production, Brass provides a combination of 


metal-working properties unequalled by any other 


Here are shown several 
operations in the production of a Fulton Syiphon Bellows: 


Only a pound of Brass... 


but what an example 
of workability / 


metal. Starting from a flat disc, the metal is sub- 
jected to a series of cupping and drawing operations 
to produce a thin-wall tube which is subsequently 
formed into a deeply corrugated, seamless, pre- 
cision unit. The cumulative effect of this cold work- 
ing enhances the physical properties of the metal 
and contributes long life and dependability to the 
finished bellows. 

Knowing the fabricating operations involved, The 
American Brass Company supplies Brass, Phosphor 
Bronze and Beryllium Copper for Fulton Sylphon 
Bellows in the composition and form best suited to 


meet the unusually exacting requirements. 45158 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 
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METALLIC 
REC I as he RS 
SELENIUM 
COPPER SULPHIDE 
A few B-L Rectifier 


applications are illus- 
trated below: 


FIRE TRUCKS 


BUSINESS MACHINES 
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B y meres ELECTRICAL 
wis RECTIFIERS (copper suvruve ) 


offer you these advantages: 


They are COMPACT 


For a given power output the space required by metallic rectifiers is 
very small. 


They are SILENT 


B-L Rectifiers are silent in operation and have no moving parts. 


They are DEPENDABLE 


Dependability is assured by their simple and rugged construction, in 
which no glass bulbs, filaments, or other fragile parts are employed. 


They are TROUBLE-FREE 


Regular maintenance and attention are unnecessary. 


They are RUGGED 
B-L Rectifiers are rugged and will withstand heavy overloads for 
short periods of time. 


They are ADAPTABLE 


B-L Rectifiers are adaptable for power outputs from Milliwatts to 
Kilowatts. 


Many rectifier applications, heretofore considered impractical, 
have been devised by B-L Engineers. It is more than likely that 
they can be of assistance in solving your problems of convert- 
ing AC current to DC... Write for Copper-Sulphide Bulletin 
R38-c —or for Selenium Bulletin R41-c. 


THE BENWOOD-LINZE COMPANY 
1815 Locust Street St. Louis 3, Mo. 


Long Distance Telephone CEntral 5830 


SALES OFFICES: 
420 Lexington Ave. © New York 17,N.Y. © MUrray Hill 5-5878 
20 N. Wacker Drive <«% . Chicago 6, Illinois o% CENtral 2379 


Designers and Manufacturers of Selenium and Copper Sulphide Rectifiers, 
Battery Chargers, and DC Power Supplies for practically every requirement. 





In light-metal assemblies, the 
“rub comes” in the tapped 
threads. Rapid abrasion 
causes loose threaded fasten- 
ings or stripped threads. 


“Heli-Coil” Staintess Steel Inserts prevent wear of 
tapped threads by providing a-hard metal lining 
between the hard screw or stud members and the soft 
tapped threads. Made of helical coils of precision- 
shaped wire, they engage fully with tapped threads 
of the American National System. 


“Heli-Coil” Inserts are installed much faster—weigh 
one-fifth as much—occupy less than half as much cross- 
sectional area as solid bushings of the same inside 


diameter. Write today for informative Bulletin No. 239. 


ENGINEERING REPRESENTATIVES: DETROIT G. C. Brown and A. W. Reader 
201 South Pleasant St. 
Roya! Oak, Michigan 


KANSAS CITY Pacific Airmotive 
a8 we mPa 1628 McGee St., Kansas City 8, Mo. 
4 


LOS ANGELES J. S. Wise 
Room 925, Pacific Mutual Bidg. 
523 West 6th St., Los Angeles, Calif. 
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against 130,000,000 


[ \ FTER the war, what? 


What kind of a car will satisfy a bomber pilot? 
Will a jeep driver take four-wheel drive for 
granted on the truck he handles? The homes of 
tomorrow—what will they be like? Or the new 
radios, cameras, washing machines, stoves and 
refrigerators? 

Millions of eager buyers are already dreaming 
about the wonderful things to follow the fighting. 
And they will have money to spend. But not with 
you if your competitor can offer them something 
better. 

To face this challenge your product will have 
to meet new and higher standards of efficiency, 
usefulness and durability. Good looks will be im- 


portant too, and, as always, a full dollar’s worth 
of value. 


That is why we remind you as you plan for the 
2 j | 


future, to plan to use steel wherever possible. For 
steel has inherent advantages that few materials 
can equal, 

Steel is unmatched for structural strength per 
unit area. It can reduce weight safely and at low- 
est cost. It can insure super-toughness to provide 
lasting protection against shocks, severe reversal 
of stresses, or sudden overloading. Its superior 
resistance to fatigue, heat, cold, corrosion and 
abrasion means long life wherever used. 


Steel can be polished to mirror surface, plated, 
painted, or permanently coated with porcelain 
enamel to add beauty and sales appeal. Its use 
involves no unfamiliar fabricating problems. 


Not only is steel the most versatile of materials, 
but judged on the basis of performance its eco- 
nomic superiority is outstanding. 


9 times out of 10 steel will do tt better 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


Here are steels with which you 
can safely build the success 
of your postwar product 


U-S-S STAINLESS AND HEAT-RESIST- 
ING STEELS to assure high resistance to 
corrosion and heat, and to reduce weight. 

U-S-S CARILLOY ALLOY STEELS —Spe- 
cial steels for the special jobs of industry. 

U-S-S HIGH STRENGTH STEELS to resist 
corrosion and increase strength without 
adding weight. 

U-S-S ELECTRICAL SHEETS for motors. 
generators and transformers. 

U-S-S ABRASION-RESISTING STEEL 
to combat wear and friction. 

U-S-S HOT-ROLLED AND COLD-ROLLED 
STEELS to provide the basic advantages 
of steel, plus maximum economy in ac- 
cordance with the needs of each job. 

U-S-S PAINTBOND-—A galvanized, Bond- 
erized sheet that permits immediate 
painting and holds paint tighter. 

U-S-S VITRENAMEL — Sheets designed 
especially for porcelain enameling. 

U-S-S COPPER STEEL to give at least twice 
the atmospheric corrosion resistance of 
regular steel at little additional cost 


UNITED 
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What can YOU do better with the 


a 


It is being used successfully on a wide 
— of machines to— 


What the G-E amplidyne 
offers you = and why 


—accurately—over 
wide speed ranges 


the amplidyne's high amplification 
Becausé —more than 10,000 to 1—permits 
—— the use of small, easy-to-operate 


control devices. 


Finger-touch 
control 


Smooth 
control 


Because 


Speed-up of 


operation 


Becaus’ 


Automatic 
operation 


eos 
Simplicity Because 


(Close Control Becouse 


the amplidyne is instantly responsive 
to signals impressed on its control 


the amplidyne’s “forcing action” 
hastens acceleration and decelera- 
tion. 


multiple contro! fields make it pos- 
sible to combine several controlling 
functions in one unit. 


fewer and smaller control devices 
are*used, and the amplidyne itself 
is a simple rotating unit. 


the amplidyne's response Is fast, and 
hunting is prevented. 


LIMIT LOADS 


to protect electric sys- 
tems and mechanical 
equipment 


CONTROL TENSION 
in winding, rolling, and 
drawing operations 


POSITION 
PRECISELY 


on machine tools, 
hoists, steering mech- 
anisms 


Doesn’t this partial list of amplidyne func- 
tions suggest ways you could make your 
product more automatic or improve its per- 
formance? Our engineers would like to dis- 
cuss the possibilities with you in detail. 


GENERAL @ ELECTRIC 
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TIMELY HIGHLIGHTS 
BTSs PRODUCTS 


DO CIRCUIT PROBLEMS HAVE YOU PUZZLED? 


Then Thyrite, a non- 
linear resistance ma- 
terial, may be the 
answer, On _ normal 
voltage, it passes very 

$ ww | lowcurrent. As voltage 
Le — 4 rises, however, its re- 
sistance lowers, and voltage is limited to a low value. 
Thyrite’s resistance characteristic is stable, thereby 


: ‘ ice. Wi imit ‘ 
affording long, reliable service. Widely used fo limi is ths ehenaiten oF heg-ene® wading @ paper 
voltage surges, stabilize rectifier-supplied circuits, 


control voltage-selective circuits, and as a potentiom- slitter machine, or color printing press, an error of a 
eter. Ask for Bulletin GEA-4138. few thousandths of an inch in register control can sky- 
rocket spoilage. G-E photoelectric “eyes” remove this 


DEMAGNETIZE TO SAVE WEAR risk by insuring precise, automatic register control in 


spite of changes in paper tension, web alignment, room 

















... SIMPLE 
... PRECISE 
... AUTOMATIC 





Excessive heating and wearing 
of iron and steel tools and 
machined parts, caused by the The system has few moving parts. The photo tube 
\ adherence of magnetic chips, checks the position of a sheet edge or a printed line for 
» can be avoided with a G-E de- 
# magnetizer. The part is either 
/ passed directly through the de- 
% * magnetizer coil or placed in its Whether it’s a roll of paper, strip steel, or cloth you 
center and withdrawn about two feet along its axis. For want held unfailingly to a predetermined position, a 
continuous operation, nonmetallic conveyor belts can 
be run through the coil. Available in 4-, 8-, and 12-inch 
sizes. Details are in Bulletin GEA-4369. 


temperature, or humidity. 


slitting or longitudinal register, or a printed register mark 
for “cut-off” register. 





G-E application engineer is ready with practical help 
and recommendations on the use of photoelectric relays. 


For more data on positioning control, ask for Bulletin 


NEW... HERMETICALLY SEALED GEA-3538. 
INSTRUMENTS 

















Another G-E “first’’—hermeti- 





EL 
cally sealed, 24-inch instruments Sine SchenecheoMPANY 
ee ee eae ee ee CEAAO35A 4s following bulletin(s) 
kind of tropical humidity, heat, GEA-3533—Photociorre’p 
and fungus growth. Each unit is sealed vacuum-tight, GEA 43ouUmite iid Relays 


emagneti 
GEA-4429— Instruments 


twats 2 Cf 
Designers — it contare tos veers 1945 Fite ¢ Sr ncan 
Pages listing Ge Or the Product 

™ ©quipment, 


and filled with an inert gas to forestall corrosion. The 
internal-pivot design is used, making the instrument 
resistant to mechanical shock and fatigue vibration. 
Available in voltmeters, ammeters, milliammeters, and 

Ce ee eee ee ee ee : ni lala Aaa MA nlite 


Complete details in Bulletin GEA-4429, 00 FM. ts tee _ 
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Buy all the BONDS you can—and keep all you buy 
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LOOK THERE..... 
MR. ENGINEER 


< 


, That’s where the (RAT)TLE is- 


Don't worry about the nut;—nuts don't 
budge while there’s even the slightest 
pressure between their threads and the 
threads of the bolt. 


But below—down there between those 
other contacting surfaces—there’s the 
rub—there’s the (rat)tle—there’s the vi- 
brational wear that loosens all other 
parts unless you use a powerful live 
spring washer. 

Kantlinks—the big powerful long- 
range spring washers—retard initial 
wear as it occurs, and keep expanding 
as fast and as far as wear develops. 
They hold all parts tight. 

No matter whether you use a standard 
nut or any one of the many fixed or lock- 
nuts be sure to specify also a strong 
spring washer. Our Kantlink Spring 


. . ee Washers conform to 
_ For real bolted security specify Kant- Gididins Siekiined 
links. Specification BECX 
Send today for descriptive folders. 1-2-3-, and Army-Navy 
Aeronautical Standard 
AN 935, and U. S. Navy 

drawing 12-Z-22. 


Originators of KAN|[INK the long-range spring washer 


THE NATIONAL LOCK 
WASHER COMPANY 


NEWARK 5; NEW JERSEY MILWAUKEE a. WISCONSIN 
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THERE'S a good deal more to an efficient, de- 
pendable electrical coil than a routine wind- 
ing. Basic engineering, for one thing. Engi- 
neering that thinks right from the conception 
of each problem. 


The proper relationship of many variables 
must be analyzed, weighed. Anaconda coil en- 
gineers put emphasis on the correct type, size, 
shape, insulation, cost, as well as winding. 


The quality of the magnet wire also is im- 
portant. Anaconda controls it from raw cop- 
per, through fabrication, to application on 
the finished coil. 


This means that as a coil producer Ana- 
conda also has the advantage of its long expe- 
rience in making magnet wire. By the same 
token, Anaconda magnet wire production 
benefits by Anaconda coil experience. 


} o 7 J? . 7 
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Add to these features Anaconda’s excellent 
manufacturing facilities and expertly trained 
personnel. 


Anaconda engineering service for coils and 
magnet wire is always yours for the asking. 
Contact any sales office. 45801 
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ANACONDA WIRE & CABLE COMPANY 


GENERAL OFFICES: 25 Broadway, New York City 4 


CHICAGO OFFICE: 20 North Wacker Drive 6 °* 
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Subsidiary of Anaconda Copper Mining Company 


Sales Offices in Principal Cities 
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One of the best ways to locate a new oil pool is with 
artificial earthquakes, set up by dynamite charges and 
recorded on a portable seismograph carried in a truck 
like the one in the picture. The vibrations, after bounc- 
ing off an underground rock formation, return to the 
surface where they are changed into electrical impulses 
that are carried through wire to the recorder. 


Any break in the wire insulation or any electrical 
loss caused by poor insulation would result in unde- 
pendable readings—wasted time, wasted money. That’s 
why Belden’s H-8733 wire insulated with one of the 
GEON polyvinyl materials, is used in this service. 
Insulation made from GEON has, to start 
with, superior electrical properties. But in 
addition it is tough — more than tough 
enough to stand the rough treatment it 


B. F. Goodrich Chemical Company 
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gets in being dragged all over the country in search 
of oil. Thinner coatings of insulation, made possible 
by GEON, mean smaller outside diameters, lighter 
weight. And insulation made from GEON resists 
nearly all the normally destructive factors—air, sun, 
heat, cold, chemicals, water, flame, and others. It may 
be colored in the entire NEMA range. 


Not only in the oil fields—in domestic and industrial 
construction, in public utilities, in communications, 
in manufacturing, insulation made from GEON 
provides the many advantages listed above. The next 
time you buy wire, specify insulation of GEON. 

For more information please write 
Department DD-9, B. F. Goodrich Chem- 
ical Company, Rose Building, Cleveland 
15, Ohio. 


A DIVISION OF 
THE B. F. GOODRICH COMPANY 
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SCOVILL FORGINGS 


for close tolerances and extra strength 

























h 

Repair rivets for valves must combine Whenever you have a problem in __is proved in the free booklet, “Masters 
. close tolerances with great strength. So metal parts production, follow the lead of Metal’’. Fill in the coupon below and 
. Scovill extrudes them from brass slugs of more than 3,000 firms who have found mail it today. 
: . & one-operation process to meet that Scovill usually produces better 
, specified tolerances at low cost. metal parts at the same price or equally 
y Structural components of aircraft good at lower cost. Let Scovill apply to 

frames must combine maximum strength your forgings the ingenious designing s 

1 with minimum weight. So Scovill, with and top-notch die-making that have 
5, typical versatility, makes the hook- earned for Scovill the title of ‘(Masters CO 
"i shaped part of aluminum alloy ... of Metal’. MANUFACTURING COMPANY 
. partly by hammer forging and partly by Scovill’s ability to produce for you the manmnnsen ot: tenn, 
die pressing to maintain close tolerances. one right forging from the one right metal : 
9 = wc aie aan ee mw awe nen ile m= & aris ws wean es & means di pe ld alain in ge inlet pet hea ieee amp aa anerdion 
i Please send me a free copy of “Masters of Metal” booklet de- SCOVILL MANUFACTURING COMPANY 
d | scribing your facilities. I am interested in the metal forgings 


Forgings Division 


applications checked. 
18 Mill Street, .Waterbury 91, Connecticut 


[| Valves, Torch Heads, Regulators, for compressed gas cyl- 
| — inders, Welding and Blow Torches, etc. [) Household Appli- 


e 


ance Parts ((] Plumbing Goods (valves, etc.) (J Industrial hs SM Seis Abid EAB dent pirencne EB adlhparsiccsennenn 
Justrument Parts (] Aircraft Parts [_) Communications Equip- 
ment Parts (-) General Electrical Product Parts [_] Fire Extin- he cs sicacas Ric ceiertag ea iia 
guishers [[] Cameras (] Oil Burners [() Band Instruments 

Y Oelacer III IN sister case tesessivoncenilonseiniiinstniaeacsnainatidainitapintes PE Si iciciinsitich issih tirteishicnamngeiceiipllipcinsacceiaielapleacnbhentiiatnindibiad o 
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DC VARNISHES and RESINS have made 
possible Silicone Insulation, a new class 
of electrical insulation which excludes 
moisture from equipment operating in 
wet or hot locations despite normal oper- 
ating temperatures of 175° C. 


DC COMPOUNDS are heat stable mate- 
rials easily applied to form a waterproof 
dielectric seal for disconnect junctions in 
ignition systems, radio and radar equip- 
ment. Non-melting, low freezing proper- 
ties keep compound where it belongs. 


iG 
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DC FLUIDS, colorless, odorless, inert 
liquids, form a durable water repellent 
film over glass and ceramic surfaces to 
enable insulator bodies to retain their 
originally high surface resistivity even 
after immersion in salt water. 


AE 
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The Texlock - cushioned in- 
ner container is placed in a 


steel drum and the lid sealed 
with a Spongex* Gasket. 


Safe and snug—it takes the 
shocks of transportation. 


Texlock packaging with the 
sealed container resists all 
climatic conditions. 


Be 


Many an intricate and fragile mech- 
anism — secret and vital to military 
use — is now packaged and shipped to 
desert, jungle or arctic destination as 
matter-of-factly as any shipment of 
canned goods. Efficient, constant pro- 
tection against shocks of travel and 
varying climatic hazards is assured by 
Texlock* — the modern, pre-tailored 
packaging material. 

Texlock — rubberized hair or bonded 
fibre — is lastingly resilient. It is un- 
affected by moisture, heat or cold — 
will not become brittle, bunch up or 
shift about. It can be pre-tailored to 
closely cradle any shape, size or weight 


of article and to fit into any case, car- 
ton or container. It may be used 
repeatedly for shipping new, or re- 
turning worn or damaged parts or 
assemblies. 


The idea illustrated here — plus a host 
of other Texlock uses for cushioning, 
packing and space-filling—may be the 
answer to your packaging problems, 
wartime or peacetime, domestic or 
export. Write for samples, describ- 
ing your specific problem. Sponge 
Rubber Products Co., 104 Derby 
Place, Shelton, Conn. Plants in Derby 
and Shelton, Conn. Sales Offices: New 
York, Chicago, Washington, Detroit. 


*Trade Mark Reg. U. S. Pat. Off 


Spongex is a resilient, 


Full and half-round cord 
or tubing and molded strips 
in various shapes for any 
sealing or gasketing job. 


flexible, blown form of 
rubber available in 
soft, medium and firm 
densities. 


SEPTEMBER 1945 





RADIO RECEPTOR COMPANY, Inc. 
makes a Statement! 


Heinemann circuit breakers form an essential part of our equip- 
ment. As you know, we need the highest quality standard compon- 
ents for the THERMATRON as they are subject to rugged use in 
industrial plants, - often by unskilled help - a test which we 
feel the Heinemann Circuit Breaker fully meets, 


An unsolicited comment from Radio Receptor Com- 
pany, Inc., in a letter to us makes the revealing state- 
ment above. The electronic high frequency industrial 
power generator shown here requires unfailing but 
flexible circuit protection. Imstantaneous trip on short 
circuit, delayed trip on minor overloads in inverse 
ratio to current — these are the features that cause 


Radio Receptor Company to choose 


HEINEMANN 
MAGNETIC 


CIRCUIT BREAKER 


Send for Catalog With Complete Line 
and Engineering Data 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co.— Established 1888 
99 PLUM ST. TRENTON, N. J. 
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ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
(National Electiical Code, Type AVB) 

Sizes No. 18 to No. 4/0 AWG with varmished cambric and im- 
pregnated asbestos ion and gray, black, white or colored 
ceored weld. 
Combine fire insurance and fine appearance in your 
switchboards with Rockbestos Switchboard Wire. 
It is fireproof and will not dry. out under heat. 
Sharp, clean bends ean be made without cracking 
as the asbestos wall acts as a cushion under the 
braid. Rockbestos A.V.C. Hinge Cable and Switch- 
board Bus Cable have the same fireproof and heat- 
proof characteristics. 









ROCKBESTOS A.V.C. 600 VOLT CONTROL CABLE 
In one to 19 conductors with indinduals insulated like Motor 
Lead Cable, cotton braid covered and cabled with an asbestos braid 
over all. Standard strandings AWG No. 12—19 /$25 and No. 9 
—19 ‘$22. Other strandings on order. 

Designed for use in equipment requiring a multi- 
conductor control cable capable of withstanding 
high temperatures, this cable is widely used in the 
contro] systems of electric cranes manufactured 
for use in steel mills. The insulation is unaffected 
by heat, corrosive fumes, oil or grease and has 
ample moisture resistance. 


ROCKBESTOS FIREWALL RADIO HOOKUP WIRE 

Sizes No, 22 to 4 AWG in 1000 volt rating, and No, 12,14 and 16 
AWG in 3000 volt insulated with high dielectric aynthetic tape, 
‘impregnated felted asbestos and covered with color coded lacquered 

glass braid, 

The first small diameter heat and flame resistant 
high-dielectric hookup wire, designed in 1937 and 
approved by the C.A.A. for use jn airborne radio 
equipment. Widely used since in automotive and 
ground communications systems, electronic de- 
vices and apparatus. Operating temperature range 
125° C. to minus 50° C, Ideal for small motor, 
coil, transformer and dynamotor leads and 
bunched wiring in compact apparatus. Also with 
tinned copper shielding braid and 
in twisted pair, tripled or cabled 
multi-conductor constructions. 







ROCKBESTOS MULTI-CONDUCTOR 
FIREWALL INSTRUMENT CABLE 
This unusually small diameter, light weijht, high- 
dielectric $ conductor No. 26 AWG cable, with 
individuals insulated like our Radio Hookup Wire, 
was designed for an electronic device in which 
three No. 22 AWG single conductor aircraft wires 
proved too bulky. It is made to a nominal diameter 
of .125” (smaller than a 14 AWG single conductor 
1000 volt Rockbestos Firewall Radio Hookup 

Wire). Also in 4 and 5 conductor constructions. 


ROCKBESTOS THERMOSTAT CONTROL WIRE 

Sizes No. 14, 16 and 18 AWG in two to siz conductors with 
0125", or 025° or (for 1165 volt service) 031° uf impregnated 
felted asbestos insulation and stecl armor. 

A multi-conductorcontrol wire forlow voltage inter- 
communicating, signal, and temperature contro] 
systems, Lifetime heatproof, fireproof insulation 
and rugged steel armor give troubleproof circuits. 


ROCKBESTOS ASBESTOS INSULATED MAGNET WIRE 

Round, square and rectangular asbestos insulated conductors 
finished to meet varying winding conditions and coil treat- 
ment requirements. 
Protect your motors against heat-induced break- 
downs with class B windings of Rockbestos Heat- 
Resisting Magnet Wire. Leads of Rockbestos 
A.V.C. Motor Lead Cable will complete the 
fail re-proofing. 
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RESIST Heat, Moisture, Oil, Grease And Fumes 


For Sewae Conditions 


Permanently Insulated ROCKBESTOS Wires, Cables and Cords 
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ROCKBESTOS APPARATUS HEATING CABLE 
No. 19 AWG nickel-chromium resistance wire insulated with 
040" of impregnated felted asbestos and covered with 4/64" 
waterproof lead sheath, 
Manufacturers of photographic developing tanks, 
dry: print-developing machines, candy making 
equipment, soil heating cable kits and other devices 
requiring controlled distribution of mild heat can 
use this pliable heating cable to advantage. Also 
useful in preventing rom of water pipes and 
congealing of oil, grease, ink, paint ane sluggish 
fluids in conveyor pipes. 


ROCKBESTOS 300 VOLT HEAT RESISTING FIXTURE WIRE 
(Underwriters’ Type AF) 
Sizes No. 10 to 18 AWG stranded plain copper conductor insu- 
lated with black or white impregnated felted asbestos—with or 
without braid. 
Rockbestos asbestos insulated fixture wires, ap- 
roved by the Underwriters’ Laboratories, are 
ideal for lighting fixture wiring because their heat 
resistant insulation will not bake out under the 
high socket temperatures coven in modern 
fixtures. Also used for small motor leads, miniature 
switchboards, business machines, radios, etc: 








ROCKBESTOS ALL-ASBESTOS APPLIANCE LEAD WIRE 


Sizes No 8 to 20 AWG solid or stranded copper,monel or nickel 
conductors insulated with 031" or 040° of impregnated felted 
asbestos in black, white or colors. 


Whether you make waffle irons, hot-plates, small 
motors, ranges, water heaters, radios, ovens or 
blueprint machines, we can give you an asbestos 
lead wire made to fit the electrical and mechanicatr 
requirements of your product. 
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ROCKBESTOS ALL-ASBESTOS 600 VOLT 
FLEXIBLE CORD 
Sizes No. 10 to 18 AWG with two or three conductors insulated 
co alec asbestos and covered with a heavy asbestos 

rau, 
This heavy duty heat-resisting flexible cord is idea] 
for high wattage lighting units, apparatus, flood- 
lights, etc., that are used in hot spots or develop 
heat in operation. For moisture resistant type 
specify the Rockbestos A.V.C. construction 
scribed below. 





ROCKBESTOS A.V.C. 600 VOLT FLEXIBLE CORD 

Sizes No..10 to 18 AWG with two or three conductors insulated 
with impregnated felted asbestos, varnished ae asbestos 
and covered with a heavy impregnated asbestos bra’ 

For applications such as mentioned Faas in 
which Tavs duty, high-dielectric, heat and mois- 
ture resistant flexible cord is required we recom- 
mend this construction with individual conductors 
insulated exactly like Rockbestos A.V.C. Motor 
Lead Cable. Approved for lighting applications, 
with polanzed conductors, by Underwriters’ as 
Style V flexible cord under a 800 volt rating. 
Specify if so desired. 





ROCKBESTOS 300 VOLT HEAT RESISTING 
DUPLEX FLEXIBLE CORD 
(Underwriters’ Type AFPD) 

Sizes No. 10 to 18 AWG stranded plain copper conductors insu- 
lated with impregnated felted asbestos, polarized, twisted together 
and covered with @ cotton braid. 

This duplex heat resisting flexible cord is approved 
by the Underwriters’ Laboratories for use in fix- 
tures and is recommended for pendant types as the 
asbestos insulation will not dry out or crack at the 
socket. It provides protection against wire-failure, 
eliminates fire-hazard and gives permanent suspen- 
sion as it does not deteriorate with heat or age. 
Also in twisted pair, tripled and triplex. 





WON’T Bake Brittle, Bloom, Burn or Rot 
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ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
(National Electrical Code, Type AVA) 

Size No. 18 AWG to 1,090,000 CM insulated wiih two walls of 
impregnated: asb:stos and a high-+helectrie varnished cambric 
insert, with a heavy asbestos braid overall. 

Heatproof, fireproof, greaseproof and _ oilproof, 
will not dry out and crack, won't burn or carry 
flame, and remains permanently flexible For coil 
connections, motor and transformer leads where 
extreme heat and fire hazards are encountered as 
in steel mills, e 





ROCKBESTOS A.V.C. 600 VOLT POWER CABLE 
(National Electrical Code, Type AVA) 

Sizes No. 18 AWG to 1,090,000 CM insulated with laminated 
felted asbestos, varnished cambric, and asbestos braid Other con- 
structions for service voltages 40 5000. 

Use Rockbestos A.V.C Power Cable for the inter- 
nal wiring and power leads of heat-exposed heavy 
electrical equipment and hot-spot wiring in con- 
duit cone boiler rooms, steam lines, furnaces, 


etc., as it withstands high temperatures and has 
ample moisture resistance, 
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ROCKBESTOS A.V.C. 600 VOLT BOILER ROOM WIRE 
(National Electrical Code, Type AVA) 

Sizes No. 18 to 8 AWG insulated with varnished cambric, wm- 
pregnated felted asbestos and asbestos braid. Sizs 6 to 4/0 have 
another wall of impregnated asbestos next to the conductor 

For lighting and control circuits exposed to heat 
and moisture, oil, grease, corrosive fumes or fire 
hazard, such as exist around furnaces, ovens, 
lehrs, soaking pits, boilers, etc., this widely used 
A.V.C. coustennien i is ideal. Its Sse ema insula- 





(National Electrical Code, Type Al) 
Sizes No. 18 AWG to 1,000,000 CM insulated with a heary wall 
of felted ashestos, covered with a rugged asbestos braid finished in 
black, white or colors. 


Use this power and rheostat cable for wirirtg rheo- 
stats, switchboards, elevator and locomotive con- 
trol panels and electrical equipment exposed to 
heat, fumes and fire hazard. Also for general open 
wiring in dry, high temperature locations. For 
flexible stranded conductor specify Rockbestos 
All-Asbestos Flexible Apparatus Cable. For solid 
oe specify Rockhestos All-Asbestos Rheo- 
stat Wire. 


A few of the National Electrical 
Code ‘types (listed by Under- 
writers’ Laboratories) and other 
constructions in the Rockbestos 
line of 125 different permanently 
insulated wires, cables and cords 
designed to give long-lived, de- 
pendable service in electrical 


products — all built to resist 
such wire-destroying hazards as 
heat, moisture, oil, grease, cor- 
rosive fumes and flame. For 
complete information or sam- 
ples write to: 


Rockbestos Products Corporation 
815 Nicoll St., New Haven 4, Conn. 
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THIS SCREW ACTUALLY CUTS ITS 
OWN THREAD—ELIMINATES COSTLY 
TAPPING OPERATIONS<SAVES VITAL 
ASSEMBLY TIME! 


SHAKEPROOF 


TYPE 1 ~ . : Also Available 
q With 


Phillips 


THREAD-CUTTING SCREWS ‘ recessed Hens 


Now you can eliminate taps and tapping operations! The Shakeproof Type 
. 1 Thread-Cutting Screw cuts its own perfect mating thread, and a 
APPLICATION SUGGESTIONS snug, tight fit is always certain. 


IN FREE BULLETIN! 
It’s the specially designed serrated cutting edge of the Type 1 that 


Pee i pea oe does the job. Try this modern fastener now... you will find it speeds 


Shakeproof Type 1 Thread-Cut- assembly and cuts costs! 


opanity Dallotia Ne. 5. if pon chek, Shakeproof Engineers are ready to help you incorporate the Type 1 


we willsend youthe completeseries. into your product . . . ask for this helpful service now! 


" £2 5 / 
SHAKEPROOF inc. 
fastening F- 


TIte sre 
/ 4 


eadgua ole 73 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago and Eigin, lilincis + in Canada: Canada illinois Tools, Ltd., Terente, Ontaric 
Les Angeles Office: 5670 Wilshire Bivd., Los Angeles, 36, Calif. « Detroit Office: 2895 E. Grand Bivd., Detroit 2, Mich. 
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in manufacturing operations 
in tests and measurements 
in signaling and timing 

in communications 


Federal’s FTR-800 Series High-Speed Automatic 
Selectors are available in 3 level-22 point and 4 and 
6 level-11 point capacities. 


Write for full information on this efficient Federal 
High-Speed Automatic Selector. Discover all the ad- 
vantages it offers to you. 


Newark 1, N. J. 






































A STANDARD RELAY FOR DOZENS 
OF SPECIAL APPLICATIONS 


» « » requiring a compact light weight unit that 
handles plenty of power and is highly resistant. 
to shock and vibration 









The design flexibility of Struthers-Dunn 10 Frame 
a-c and d-c relays coupled with their proven depend- 
ability under adverse operating conditions make them 
ideal for many applications usually requiring more 
costly special types. 10 Frame Relays are small and 
light and particularly built to withstand shock and 
continuous vibration. 

Features include: — One- to four-pole, single- and 
double-throw contact arrangements; insulations suit- 
able for power or radio-frequency circuits; high con- 
tact pressures and plenty of “follow-up” for long 
contact life. 

Struthers-Dunn #10 Frame Relays are currently 
used in many Radar, Radio, and Communications 
circuits for shipboard, aircraft and general use, 
including a wide variety of industrial installations 
requiring extra quality and plus performance. Write 
for Data Sheet 10-000 describing the 10-Frame Relay 
Series and outlining a few of the many available 
modifications. 


STRUTHERS-DUNN, Inc. 
1321 Arch Street, Phila. 7, Pa. 






Ale 

TYPE 10XBX—Two- 
pole, double-throw 
contacts, featuring 
phenolic insulation, 
metal base, and solder 
terminals. 


Modified 10 Frame > 
construction Type 

1OXBX117 for R-F ap- 
plication. Features in- 
clude bonded mica 
insulation and binding 
post type terminals. 



















DISTRICT ENGINEERING OFFICES 
IN THESE CITIES TO SERVE YOU: 


ATLANTA ¢ BALTIMORE © BOSTON @ BUF- 
FALO © CHICAGO ° CINCINNATI © CLEVE- 7 
LAND ¢ DALLAS ¢ DENVER © DETROIT ¢ 
HARTFORD ¢ INDIANAPOLIS e LOS ANGELES 
© MINNEAPOLIS ¢ MONTREAL ¢ NEW YORK 
© PITTSBURGH © ST. LOUIS © SAN FRAN- 
CISCO ¢ SEATTLE ¢ SYRACUSE ¢ TORONTO 


STRUTHERSDUNN 
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DOPLEX ROPE 









































' PAPER 
| DOPLEX ASBESTOS TYPE PIT 
TYPE AB e, only 
. onserves spaces 
, Meets Class B insulation cores thick. High-aver 
> less cost. . e paper 
, requirements ot ay thin roP ste 
| For use under high tem- jaminated on = wat 
ns High-grede with special flame 
| J 007" istant cellulose fim: 
asbestos POPOr ° mum cotton 7 yse as % 
thick, Jaminated one mechanicel strength = For in cables. 
. ede win OTE" COMP”, abrasion Fh" Prevents sulphur in 
P acetate - butyrate sistance. — on rubber compound’ 
—_ hanical ibiting coating cking 99” 
. film for mec yoo side. Noncor- from ces atinned 
h. Noncof- c¢ organic 
; strengt id resive; tow per conductors: 
rosive; alkali —o content. 7 
resistant. 
; 
5 
’ 
5 
B 
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DOPLEX tapes combine the electrical, mechanical and 
chemical properties of their basic materials to meet 
various insulating requirements, such as: 
Asbestos for resistance to high temperatures. 
(Types AB and CL) 
Cellulose film for flame resistance and protec- 
tion of untinned copper conductors. (Type PJT ) 
Aceto-butyrate or cellulose acetate for acid resist- 

) ance and high dielectric. (Types AB, AA, AC) 
Purified cotton fibre for strength and abrasion 
resistance. (Types CL and AC) 

Widths are obtainable from one-eighth inch up, with 
a range of put-ups on universal cops and pads, for 
manual or mechanical application. Quick deliveries 
for priority orders. 


"VOBECKMUN" 


INDUSTRIAL PRODUCTS DIVISION ¢ CLEVELAND 1, OHIO 


CLEVELAND 
PLANT 








Makers of “LEXEL” insulating tape and “DOBAR” laminated paper insulation 
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sai equivalent!o ign, cloth 


to 
v of varnished with ace 
007 under normal — resins and tami 


: with 
ag avement in aceto-butyre a 
o st eteneephor® vp _— Available Po wap 
humid ~ _ aaa “ ve ond 
. or a 
wa a . : machines. 
— coll-winding 


in varnish. 


WORDS CAN’T TELL 
THE STORY 
USE THE COUPON TO 


GET SAMPLES FOR 
YOUR OWN TESTS 





Please check samples desired 
and sign as indicated. Attach 
coupon to your letterhead and 
mail to The Dobeckmun Com- 
pany, Cleveland 1, Ohio. 

(-] Doplex asbestos: Type AB 

C1 Doplex asbestos: Type CL 

C) Doplex rope paper: Type PJT 
C) Doplex acetate: Type AA 

(] Doplex cambric: Type AC 


Pe iainaterintieeidcteciee 


Oceans 


Company 


EM 


Build longer life, better performance, into 
your products... for war or peace... with 


SPERTI HERMETIC SEALS 





Right now, your first problem may be to meet rigid 

Army-Navy specifications in your electrical equipment. : 

But as you turn to peacetime production, competition N . HERE'S wuy 

will have the same effect on quality standards as tough ADING MANY Niclas 
CHOOSE 


battle conditions. SPERTI_HERMET; 

Be prepared to build longer life, better performance . C SEALS 
into your peacetime as well as wartime product. You ne out dust, fun 

can—with Sperti Hermetic Seals. Rugged. Dependable. the atmosphe 9¥s, salt spra 


; re at hi ee 
Proved in such vital war products as meters, trans- igh altitudes, 


formers, condensers, relays, vibrators. Will add a 
ger | 
Sperti’s advanced manufacturing methods plus ex- Will help ife to a product. 


haustive tests and inspections not only mean a better troubles 
product for you... but also save production delays, ; 
costly rejections. 


WRITE, TODAY. Get the facts. Let us show you 
both the wartime and peacetime applications and ad- 


vantages of Sperti Hermetic Seals. 
ca 
I 
Cu ¢ | 
INCORPORATED © CINCINNATI 12, ©. 


DEVELOPMENT © 


red 
Uce °Perational 


Are one 


soldere “piece, 


less expense Easily 


RESEARCH 
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Economax Radials are manufac- 
tured by The Fosdick Machine 
Tool Company, Cincinnati, Ohio. 


Holes are important when precision depends 
upon them—as it does in the case of the holes 
these two Economax 5’ 7” Hydraulic Radials 
are drilling. 


These machines are installed in the plant of the 
Kearney & Trecker Corp., Milwaukee, Wis., 
leading manufacturer of precision milling ma- 
chines. It’s a case of one precision product help- 
ing to create another, for the Economax Radials 
are equipped with 15 Timken Tapered Roller 
Bearings each—9 in the head gearing assembly 
and 6 in the motor gear box. 


The presence of these Timken Bearings means 
that vital shafts and gears are permanently pro- 
tected against friction; wear; radial, thrust and 
combined loads and misalignment, so that close 
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working tolerances can be maintained under 
any condition of speed and load within the 
machine’s scope. 


Incidentally, Timken Bearings are important 
factors of precision in Kearney & Trecker mill- 
ing: machines—and have been for years. The 
Timken Roller Bearing Company, Canton 6, Ohio. 





Measure of a 


good spring 


eer Ow me 


—is the company it keeps! 


Schwitzer-Cummins is another great name on the 
long list of Muehlhausen customers. Muehlhausen 
Springs are one of the quality parts contributing to 
the famous reputation of this Company’s products. 


The use of the right spring is vital to sustain the 
reputation of any company’s products. This is nec- 
essary today in supplying superior equipment for 
our tanks, trucks, planes, ships, tractors. It will be 
particularly true tomorrow in peace-time applications. 


MUEHLHAUSEN SPRING CORPORATION 


(Division of Standard Steel Spring Company) 
80U Michigan Avenue, Logansport, Indiana 


SCHWITZER-CUMMINS AND MUEHLHAUSEN ADD QUALITY 


SCORES OF WELL-KNOWN PRODUCTS! 


SCHWITZER-CUMMINS AQUA-TITE SEAL 


Four million Aqua-Tite Seals in one year 
is the record of Schwitzer-Cummins. That’s 
a lot of seals, and such production called for 
a multitude of specially designed Muehl- 
hausen Springs. Such large volume indicates 
the satisfactory performance of this spring- 
designed seal on heavy-duty trucks, tanks, 
combat cars, amphibious vehicles. 


improve preset perternene, oe MUEHLHAUSEN 


Designed 
SPRINGS 
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aa” Eee ae ae 5 


cage ee 


OR sag en iit 


sein every needed size! 


...for every needed use! 


. 


‘ < No. 1025—1 
80" 15? eae) 
{Partitions not included) 5 


24 STOCK SIZES 


As per specification 42 BY (Int) for shipboard use, Electrical 
and Mechanical. Novy grey finish. immediate Delivery. 


— WRITE FOR PRICE LIST — 
Length 


C 


STEEL EQUIPMENT Cc 


349 Broadway, New York 13, New York * Factory: Brooklyn, New York 


EPI EMBER 1945 





So much more..for so Uiltle more 
AMERICA’S SUPER FINE BALL BEARING 


30%, More Load - 30% Longer Life 
Silent Operation 
Extreme Precision 

Supreme Performance 

Each Bearing Radio Tested 

Used in America’s Finest Machines 


H @ OVS 0 lf Ve eee inte EE le Wor. Lie IE 


HOOVER BALL 


BEARING COMPANY, ANN ARBOR, MICHIGAN 
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PROBLEM: The operation of Curtis & 
Marble Machine Company’s Type CMR Auto- 
matic Textile Shear -demands a split-second 
timing device for continuous and accurate 
high-speed action. Its four shear revolvers re- 
move surface or selvage threads from rayon 
and cotton cloth. When a sensitive detector 
“feels” a seam, broken needle, or other foreign 
substance which might damage the shears, 
the revolvers are instantly reversed until the 
obstruction has passed. This interval — mea- 
sured in seconds and occurring several times a 
minute — must be automatically controlled. 
The operation further requires that a second 
obstruction, appearing after the revolvers have 
been reversed, must serve to maintain them 
in reverse until it, too, can travel beyond 
the shears. 


SOLUTION: When Curtis & Marble decided 
to replace the complex and expensive mechani- 
cal device through which this timing operation 
had been accomplished, all timing methods 
were thoroughly investigated. Only Photo- 
switch Timer T15U offered both split-second 
accuracy and long-life, frictionless operation. 
Electronic, it eliminated all but one moving 
part —- guaranteed maintenance-free, un- 
limited-life accuracy. Today, after three years 
of textile-mill operation, Photoswitch Elec- 
tronic Timer is an integral part of every 
Curtis & Marble Automatic Textile Shear. 


= a x 


Photoswitch Incorporated also manufactures photo- 
dectric and electronic equipment for level control 
of liquids and powders, smoke density indication, 
turbidity control, automatic inspection, machinery 
ufeguards, courting, conveyor control, property 
protection, and similar industrial applications. 


TIMING... 


How Photoswitch Electronic Timer 
Functions on Automatic Textile Shear 


On seam detection, shear revolvers are reversed 
and T15U starts timing interval sufficient to 
allow obstruction to pass beyond last shear 
— usually 2.5 seconds. At end of interval, 
timer relay operates magnetic switch to 
restore shears to cutting direction of rotation. 
If second obstruction appears during reversal 
period, timer immediately recycles to start 
second interval, thereby maintaining revolvers 
in reverse until second obstacle is safely 
out of way 


Photoswitch Electronic Timer T15U 


Times any interval from 1/20th of a second to two minutes 
. other models to ten minutes. Electronic operation elimi- 
nates moving parts, friction, wear — guarantees complete ac- 
curacy over an unlimited period. Extensively used on —— 
Moulding Machines, Automatic Spraying Equipment, 
Controllers, Embossing Presses, Automatic Machine Fesin, 00. etc. 


Write for Bulletin 900-A 


)TOSWITCH 


INCORPORATED 


CAMBRIDGE 42, MASSACHUSETTS 
District Offices in All Principal Cities 


PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
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WHEN YOU'RE SELECTING METALS FOR YOUR PRODUCTS 


Ioeral FUcté Laminated Welle 


eee = ee | 


Mer meee em oe oe 
eS 
any thickness. 


a 


Economy Corrosion Resistance 


Ease of Fabrication 


No matter what your contemplated products... 
electrical equipment, chemical apparatus, signal 
devices, electronic equipment, electrical contacts, 
etc.... General Plate Laminated Metals will meet 
your performance and fabrication requirements. 

These permanently bonded metals are available in 
combinations of precious metals to base metals or 
base to base metals. Precious metals give you solid 
precious metal performance at a cost. slightly 
higher than the base metal. It provides effective 
corrosion resistance, higher electrical conductivity, 


Base metal, steel, copper, 
nickel, etc. 


Easy Soldering Electrical Performance 


better workability, economy, long life, etc. Base 
metal combinations provide special performance 
requirements not found in single base metals. 
General Plate Laminated Metals are available in 
sheet, wire and tube form... inlaid, one side or 
both sides... or as completely fabricated parts. 
Many new laminated combinations, developed 
during the war, will be available soon. Get an 
eatly start by investigating General Plate Lami- 
nated Metals, now. Our engineers are available for 
consultation. Ask for their services. 


GENERAL PLATE DIVISION 
OF METALS & CONTROLS CORPORATION 


50 Church St., New York, N. Y.; 25 W. Wacker Drive, Chicago, Ill.; 2635 Page Drive, 
’ Altadena, California; Grant Bidg., Pittsburgh, Pa. 


ATTLEBORO, MASSACHUSETTS 


ELECTRICAL MANUFACTURING 





Sheet, wire, tube 
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In one versatile plastic Acadia Polystyrene com- 
bines all desirable insulation qualities for electrical 
applications—especially for high frequencies. Its 
exceptional resistence to acids, alkalies, weather, 


stack gases and other corrosive elements suggest 
almost unlimited uses 


. . . Strength increases as 
temperature decreases. 


Acadia Polystyrene equals ceramics and mica in 
dielectric strength and power factor . . . High ten- 
sile strength and zero moisture absorption are 
matched by these other essential qualities—free- 
dom from shrinkage, low specific gravity and 

improved heat resistance. Acadia Polystyrene 

is easily molded to shape, or machined to close 
tolerances. 

Ask an Acadia engineer to apply the qualities 

of Polystyrene to the needs of your products. 


Write today for complete data on its physical 


properties. 





THINK OF 


CON-TAC-T0 


MERCURY 


FOR YOUR P 


Hf ONEYWELL Con-Tac-Tor Mercury 
Switches may be the answer to your 
Post-War planning problem. They are 
safe, silent and positive in action. They 
provide dependable economy and offer 
practically no resistance to the flow of 
electricity. Besides their great mechan- 
ical strength, Con-Tac-Tor Mercury 
Switches have high current carrying ca- 
pacity and can easily switch and carry 


iL 


I~ PRODUCTS! 


migrs 


og 


POSITIVE CONTACT 


STURDINESS 


fs 


SAFETY 


LONG LIFE 


electrical loads as high as 45 amperes. 
Con-Tac-Tors have fewer parts, which 
means less cost and less maintenance. 
You'll find literally thousands of applica- 
tions for Con-Tac-Tor Mercury Switch- 
es, which are made in a wide range of 


types, sizes and capacities. Minneapolis- 


Honeywell Regulator Co., 2810 Fourth 
Avenue So., Minneapolis 8, Minnesota. 
Branch offices in all principal cities. 


Se gee Re om 


nevwell 
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This brass Distributor Shield, used in 
army tanks, is fully as strong, fully as 
able to withstand severe stresses and 
strains, fully as liquid and gas-tight, 
as if it were a single piece of metal. 


For the low-temperature silver brazing 
alloy EASY-FLO, consistently makes 
joints equal to solid metal in all essen- 


tial properties—and does it fast and | 


economically. That’s why today, EASY- 
FLO brazed construction, is an accepted 





and widely used production method. 


In addition to the hundreds of parts 
for both war and domestic equipment 
designed from scratch for EASY-FLO 
brazed construction, hundreds of 
others formerly cast, forged, machined 
from the solid, threaded, riveted and 
bolted, have been redesigned to get 
the benefit of savings in metal, man- 
hours, machine-hours and costs that go 
with EASY-FLO brazed construction. 


GET FASY.FLO FACTS NOW IN BULLETIN 12-A 


EASY-FLO brazing speed, 


continue to be as important a factor in future production 


as it has been in war production. 


design and production engineers to check up on its possibil- 
ities. Bulletin 12-A gives full details. Write for a copy today. 


D Y & 


reliability and economy will 


Now is the time for 


Hi 
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Tait 
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82 FULTON ST., NEW YORK 7, N. Y. 


Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. » Providence, 
Agents in Principal Cities 


R. I. ¢ Toronto, Canada 


















, as visual indication is a sales advantage for 
e hundreds of products. And G-E Neon Glow 
De Ss. / ie | ldea Lamps have outstanding qualities as indicators. 
Use them on home appliances, wiring devices and 

industrial electrical equipment! 


to help you sell CHECK THESE UNIQUE FEATURES OF G-E NEON GLOW LAMPS 


1. Distinctive orange red 5. High resistance to vibra- 


your POSTWAR glow, needs no cover glass. tion and shock. 


2. Dependable long life 6. Usable on AC or DC cir- 
rated at 3000 hours. cuits. 


PRODUCT s. Very low current con. 7” Work on regular 105-126 


volt circuits without the 









+ sumption. use of step-down trans- 
4. Variety of sizes and watt- formers. 
ages. 8. Practically no heat. 
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HOME APPLIANCES ,.. Build more useful- WIRING DEVICES... No fumblinginthe INDUSTRIAL EQUIPMENT...G-E Glow 
ness into your appliances. G-E Glow Lamp __ dark to find the light switch if it hasa Lamp in voltage tester can be used to in- 
gives instant visual indication that range G-E Glow Lamp. When lights are off, the dicate polarity, frequency, DC or AC, a 
units are on. Other applications: waffle glow lamp is a highly visible indicator as _ well as voltage. Other uses: exit indicators, 
irons, electric irons, roasters, heating pads. _ to location of the light switch. fire alarm stations, panelboards. 













THESE ARE TYPICAL EXAMPLES of indicator light assemblies 
made by several manufacturers to house G-E Neon Glow Lamps. 
For names of these manufacturers, write to the address below. 















FREE! New folder describes typical uses 
for G-E Neon Glow Lamps and give 
lamp data. Write address below. 







GENERAL @ ELECTRIC 


1 Newark Street, Hoboken, N. J. 
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wil C O DEVELOPMENT 


Wilco 


R-Metals 


(THERMOSTATIC BIMETALS) 


They make possible a single circuit breaker design 
for various current capacities. 


PROPERTIES AND CHARACTERISTICS—WILCO R-Thermo- 
metals—graduated in electrical resistivity from R-24, 24 
ohms, to R-530, 530 ohms (sq. mil-ft.), are extensively used 
as automatic trip elements in circuit breakers of motors, 
generators, transformers and many other industrial devices. 
Whether on overload the Thermometal is heated directly by 
the current flowing through it, indirectly by a resistor wound 
around it, or in response to ambient temperature, the result 
is prompt, safe automatic action in tripping the latch, break- 
ing the circuit, and giving the current limitation desired. 





CONSULT OUR ENGINEERING DEPARTMENT— Write our 
Engineering Department for help in developing the proper 
application of WILCO materials to your products. 


SEND FOR WILCO BLUE BOOK—The Blue Book contains 
charts, formulae, and full descriptions of all WILCO 
R-Metals and other WILCO products. Send for FREE 
copy today. 


WILCO PRODUCTS INCLUDE: 


CONTACTS— PRECIOUS METAL COLLECTOR 
Silver RINGS— 
Platinum For rotating controls 


Tungsten SILVER CLAD STEEL 
Alloys JACKETED WIRE— 
Sintered Powder Metal Silver on Steel, Copper, 


Invar or other combinations 
THERMOSTATIC BIMETAL— requested. 


High and Low Temperature ROLLED GOLD PLATE 


new high temperature 
deflection rates. SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. 
Branch Offices: Chicago + Detroit + Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS 
¢ ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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e This isn’t an unusual statement at all—not 
when you're talking about punched parts made 
of Laminated INSUROK! For in the electrical 
insulation field Richardson precision plastics 
have long been favorite materials . . . used by 


the millions in all shapes, sizes and thicknesses. 


This outstanding preference is easy to under- 
stand, for Laminated INSUROK is an easy-to- 
handle product whose physical characteristics 
remain commercially uniform. It can be drilled, 
punched, sawed, turned, planed or milled in 
your own shop — without special tools — or 
Richardson Plasticians will do it for you. Write 
today for the full story about INSUROK ... 


laminated and molded. 


She RICHARDSON COMPANY 


MELROSE PARK, ILL NEW BRUNSWICK, N. J FOUNDED 1868 INDIANAPOLIS 1, INO LOCKLAND, CINCINNATI 15, OHIO 
DETROIT OFFICE: 6-252 G. M. BUILDING, DETROIT 2. MICHIGAN NEW YORK OFFACE: 75 WEST STREET. NEW YORK 6.N. Y 


CLEVELAND OFFICE: 326-7 PLYMOUTH BLOG... CLEVELAND 15, OHIO 


ELECTRICAL MANUFACTURING 





Connector and contacts, 
courtesyof International 
Resistance Company 


“ZA 
a= 
A, 
a 


MPROVED 


.../!nsures Positive Contacts 


Electrical connectors for joining various pieces of 
radio, radar and electronic equipment on aircraft 
must function efficiently under a wide range of 
temperature and atmospheric conditions. They 
must be so designed as to make it possible to re- 
place whole pieces of equipment quickly and easily. 


International Resistance Company specified 
Phosphor Bronze for the sensitive spring contacts 
because it possesses the following characteristics: 


1. Adequate Conductivity 3. Dependability 


2. Constant Tension 4. Ease of Fabrication 


Bridgeport’s Improved Phosphor Bronze easily 
meets these requirements because of its superior 
properties—dependable spring qualities, great 
fatigue and corrosion resistance, controlled uni- 
formity. 


The more generous use of dependable special 
purpose engineering alloys in the construction of 
instruments, controls, and appliances will lead to 
longer service life and greater satisfaction. Con- 
sult Bridgeport’s Laboratory for aid in selecting 
alloys which will improve existing products or 
help new ones to function properly. 


“sien ~ BRIDGEPORT BRASS COMPANY 


BRIDGEPORT 2, CONNECTICUT - 


Established 1865 


logbllot 3 MOPEZE » mover oF 


BRIDGEPORT BRASS 
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and here's the proof! 


UNTREATED TREATED 
(Actual unretouched photo) 


At left... Ordinary carbon brazing tips ready 
for the discard after only 500 operations. At 
right... Stackpole “‘F” treated brazing tips still 
ready for a lot more use AFTER 1300 OPERA- 
TIONS on the same job! 


STACKPOLE’S recently developed “F” treated Tips can be produced in 


“F” treatment for its Carbon Brazing __ practically any required shape or size. 


OTHER STACKPOLE PRODUCTS 


BRUSHES . . : . ° ° 
int) emus Cor gil dutation eettcsl Tips has resulted in units that operate § Their resistance to cracking or spall: 


equipment} at temperatures above red heat,require ing permits the application of more 
CONTACTS 


(Carbon, graphite, metal, rore metal, and dressing far less often, and increase tip radical temperature changes than 1s 
composition types) 


PACKING, PISTON ond SEAL RINGS 
RHEOSTAT PLATES and DISCS carbon by minimizing oxidation. other material. 


VOLTAGE REGULATOR DISCS ' SA M P L ES 
ANODES— ELECTRODES STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


POWER TUBE ANODES EXPORT: Stackpole Carbon Co., 254 W. 34th St, New York 1, N. Y., U.S. A. suyanne foe “oy 
WELDING CARBONS, etc., etc. State size an 


shape. Mention 
company affilia- 
tion. 


life four to five times that of untreated _— possible with any 
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TESTS MADE TO PROVE 
SUPERIORITY OF ROEVAR 


Knotted Sample 


Abrasion Test 


Apporatus wire 
— synthetic rubber 
insulated, 
braided 


Rubber-jacketed 
flexible cords 


/ROEVAR 


MAGNET 


WIRE 


IN ROEVAR, Roebling offers an enameled wire, designed 
expressly for use in windings where forming, assem- 
bling, or operating conditions are unusually difficult. Its 
insulation is so tough that protection by fibrous cover- 
ings is unnecessary ... it won’t age, become brittle, or 
break down at severe operating temperatures. 

Polyvinyl acetal type synthetic enamel provides an 
insulation superior to oleoresin enamels. Tests have 
shown it to possess great resistance to abrasion and 
stretch, and high dielectric strength. Its low space factor 
and increased operating temperature range permit more 
ampere-turns in coil space. 

This tough film of insulation is resistant to possible 
damage by modern, high-speed, coil-winding machines. 
And those processes which call for coil varnishing will 
find the insulation remarkable in its resistance to all 
usual solvents and the baking temperatures encount- 
ered. In applications where these advantages are needed 
its use is recommended. 

You get the same fully-annealed, “dead-soft”, high 
conductivity copper characteristic of the complete range 
of Roebling magnet wires. 

Roevar is furnished round only, sizes No. 8 to 40, 
A.W.G., and in standard and heavy film thicknesses. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


WIRE ROPE AND STRAND «+ FITTINGS + SLINGS « 
SYSTEMS * WIRE CLOTH AND NETTING * ROUND AND SHAPED WIRE 
SUSPENSION BRIDGES AND CABLES ELECTRICAL WIRES AND CABLES 


AIRCORD, SWAGED TERMINALS AND ASSEMBLIES * HIGH AND a 


AERIAL WIRE ROPE 


LOW CARBON ACID AND BASIC OPEN HEARTH STEELS 
COLD ROLLED STRIP 


ROEBLING 


PACEMAKER 
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Recognized Handaas 


Simplify your 
Buying Practice 


The Fasteners Industry offers you more 
than 400,000 items you can order by size 
and name! Standardization and accurate 
manufacturing methods permit you to buy 
and re-order parts from several sources if 
necessary, with full assurance that they 
will match and fit perfectly. 

Furthermore, long usage has led to the 
development of various standardized fast- 
eners for specialized jobs. Thus, through 
standardization and simplification of prod- 
uct lines, the Fasteners Industry makes 


your buying problems easier! 


This Standards book 
contains dimensions, 
thread fits, weights, etc. 
of standard types and 
sizes of bolts, nuts, screws 
and rivets. 169 pages of 
data. Price $1.00. 
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The basic engineering data available to 
you when you design for the use of stand- 
ard Industrial Fasteners comes from the 
known properties of the products, and ex- 
‘tensive test data on bolted and riveted 
joints. Sound engineering practice guides 
you in the correct and efficient use of 
fasteners. 

Improvements in the design and manu- 
facture of Industrial Fasteners have kept 
pace with the steady progress in metal- 

- lurgical and ‘production practice, so that 

- today you have modern products and mod- 
ern data to use in the fabrication of. your 

: equipment, machines or structures. And 
you have complete confidence in the sound- 


ness of the result. 


Is your name on the list to 
“Teceive FASTENERS? This 


periodical contains 


ful data on the applica- 

pn of all types of Indus- 
il Fasteners. Send name, 
k De fille aid address. 


“AND Tila La 


om Ra ea 
TSS 


AY ete be 
FOR re . ERICAN INSTITUTE OF BOLT, 


AND RIVET MANUFACTURERS 


50 Hanna Building - Cleveland 15, Ohio 
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To a line of resistors already broader than that reviewed. All of these products are available 
of any other manufacturer in the entire resistor in reasonable quantities except the Type BTR 
industry, IRC has, in the last few months, Resistor, which is still wholly allocated to a 
ennounced several new and important con- special war project. However, samples of this 
tributions. Among the newer developments unit are available and will be gladly sent for 
having wide-spread application in the elec- test or experimental purposes. Your inquiries 
tronics field are the components here briefly will receive prompt and welcome attention. 


TYPE PRT POWER RHEOSTAT | TYPE BTA 1 WATT METALLIZED 
Ry. Rugged yet light in weight INSULATED RESISTOR 


and of neat appecrance the 

PRT conforms fully with Pencil-thin, less than %4” in length and 
AN3155 specs. Has heavy conservatively rated at one watt the 
screw type terminals at rear BIA is a quality resistor throughout 
of enclosed all-metal housing. and meets RC30 specs. Low in oper- 
Available in 25 and 50 ating temperature it has proportion- 
watt models. ately high wattage dissipation. 


TYPE BTR¥% WATT METALLIZED © TYPE FRW FLAT WIRE WOUND 
INSULATED RESISTOR — FB cisssus oso sbutr vir 


Scarcely bigger than a bump on a = dann: chi 
wire (L. 2@"-Dio. 2") the BTR '4- =) mend it for limited space 
watt resistor has all the quality char- S gente S$ anderd dees to 
acteristics and features that have comply with JAN-R-26 
long made IRC's BT line “Preferred | specs for RW 20, RW 21. 
for Performance.” Suitable for Army- S  ORW 22. RW 24 require. 
Navy RC 10 applications. Available . mente ; ” 
postwar. F 


RT 


TYPE GRW FINGERTIP CONTROL 
GRADE V-CLASS T RESISTOR J yc: rund hon once 


and wafer-thin, this control will 
find many useful applications 
in the smaller electronic de- 
vices. All-inclusive design elimi- 
nates the usual knob, shaft and 
bushing without impairing 
functional operation. 


Thoroughly dependable and of 
sound construction these completely 
sealed units meet or surpass every 
requirement of JAN-R-26 specs. 
Made in 7 standard sizes with power 
ratings of 15 to 140 watts and resis- 
tance ranges of 0.1 to 63,000 ohms. 


ri . BY ; 
For ee an, ae 
technical : . ttt tt + 
=s- it +4+444444+ 
++++44 ' 


ie " . Ht peaens 
on any of i%@ abo ‘Be ae 
IRC products write to 2 A me ¢ E ¢ o e 


| 401 N. BROAD STREET - PHILADELPHIA 8, PA. 


+ 


“ 
S 
* arisie W 


IRC makes more types of resistance units, in more shapes, for more applications, than any ether manufacturer in the world. 
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SENSITIVITY 
CONTACT PRESSURE 
DEPENDABILITY 
COMPACTNESS 
VERSATILITY 


© LONG LIFE ‘ 
ve® e 
ALL T 


AUTOMATIC ELECTRIC'S CLASS “B” RELAY 


Check Automatic Electric’s Class “B” relay against a// your 
requirements. It’s one relay that gives you all six of the features 
you want—and gives you the most of each of them. Don’t com- 
promise with the requirements of the job; simply standardize on 
the Class ‘’B” relay and get a// the features you need! 


Independent twin contacts for dependable contact design for important savings in space and weight. 
closure... efficient magnetic circuit for sensitivity and Now available for coil voltages to 300 volts DC and 
high contact pressure . . . unique armature bearing 230 volts AC, with capacities up to 28 springs; 
for long wear under severe conditions . .. compact also with magnetic shielding cover, when specified. 


The Class ‘'B” relay, and many others, are shown in Catalog 4071. Write today for your copy. 


fy AUTOMATIC & ELECTRIC 
G AUTOMATIC ELECTRIC SALES CORPORATION 
1033 WEST VAN BUREN STREET ° CHICAGO 7, ILLINOIS 


In Canada: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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@ 
THEY’RE ALUMINUM 


Vanity cases and compacts, cigarette cases and_ lighters—Alumilite- 


finished* Aleoa Aluminum—had hit the sales counters before the war. 


Since then new finishes have been developed such as electroplating 


on aluminum, which, in addition to adding to the range of colors avail- 
able, also improves electrical and mechanical properties. These finishes 
open up new possibilities for products and accessories such as electrical 
appliances, household furnishings and automotive trim. 

Ready now for these and other peacetime products are all of these 
finishes. Ask our finishing engineers for further details. ALUMINUM 


Company OF America, 2179 Gulf Building, Pittsburgh 19, Penna. 


* Process patents d 
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COMBINATION 
SLOT INSULATION FOR 
ARMATURES AND STATORS 


Varslot is made from 100 percent rag paper combined 


with “Vartex” black bias varnished cambric. This product is 
characterized by its unusual flexibility, toughness, 
and high dielectric strength. 


, NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT e@ WOODBRIDGE, N. J 


Varnished Cambric Cloth Varnished Fiberglos 


Other Vanter Products Varnished Cambric Topes  “Varslot’” Combination Slot Insulation 


Vornished Duck Synthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wropping Tapes 
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ANOTHER WESTINGHOUSE MOTOR “FIRST” aa 
WHICH REDUCES INDUCTION MOTOR MAIN- ees 
TENANCE TO A NEW LOW...NOW STANDARD Os SJ for sense 
ON TYPE CSP MOTORS, 3 HP AND BELOW Amy coe delle 


~ 


Install now...lubricate once between 1945 and 1955! 7 Se REMOVABLE 
. ewe 


. \ 
\.\ 


Think of what this means in terms of man-hours saved— & be 
because you can forget lubrication of Type CSP Motors 5 —“—ne 
for 5 years or more after they are installed. 
Prelubricated ball bearings are not new in Westinghouse 
Motors. They have been proved in thousands of textile : 
motor applications—which have run continuously for 7 ON DOUBLE 
years and been found in perfect condition after that time. . 4 VAD DE 
The CSP motor is another example of the extensive and ie vf BEARING 
continuous Westinghouse developments which have con- | 
tributed to induction motor design. For full information, 
call your Westinghouse office—ask for DB-3100-CSP, or 
write Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pa. , J-21330 


Only ONE lubrt 


BETWEEN 194 


your assurance of: 


OTHER ADVANTAGES OF WESTINGHOUSE TYPE CSP 
PRELUBRICATED MOTORS 


© Longer grease life 


Wes tin hous e * TUFFERNELL Insulation 


nese 2s. ernces evenrwrant © Die-cast Rotor with oversize fan 


* Dynamically Balanced Rotor 


T Y p 7 p S p MV f) T 1 K S * Liberal Through-Ventilation—air enters front and leaves at 
drive end of motor 
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254 BERGEN BOULEVARD 





MICRO-PROCESSED 


90,000,000 BRUSH SPRINGS CAN'T BE WRONG 


Instrument Specialties Sees No Slack- 
ening of Use of Micro-processed 
Beryllium Copper in Re-conversion 


Although war-time use of beryl- 
lium copper™? brush springs continues 
strong, Instrument Specialties Mlready 
has a significant number of post-war 
designs on the blue prints of appliance 
and motor manufacturers. 

Fifty million BeCu™? brush springs 
have proved their superiority since 
Pearl Harbor —in wing flap, bomb 
bay, cowl flap and propeller feather- 
ing motors, radar generators, auto- 
matic pilots, gun turret motors, radio 
dynamotors, antenna reels, and a host 
of other peak-performance, low main- 
tenance applications. 

Design engineers have been quick 
to put the inherent economies of 
BeCu™? brush springs to work in new 
vacuum cleaners, portable tools, re- 
frigerators, oil burners, water pumps, 
air conditioning systems, dairy equip- 
ment and household appliances. 

Competitively, I-S brush springs 
give a designer the edge: with assured 


BE CU"? BRUSH SPRINGS 
INCREASE OUTPUT RATING 


Output rating for a given size motor 
is determined by maximum safe tem- 
perature for materials used in the 
motor. Before Pearl Harbor safe tem- 
perature for insulating materials usu- 
ally established the maximum operat- 
ing temperatures which in most. cases 
were not too high for steel or phos- 
phor bronze brush springs. 


War-time needs for smaller, lighter 
weight motors for air craft brought 
about the development of a variety of 
insulating materials that safely with- 
stand temperatures that now are often 
too high for music wire or phosphor 
bronze, unless working stresses are 
reduced with a consequent increase in 
size and weight of the motor. BeCu™? 
springs will withstand an operating 
temperature 100° F. higher than phos- 
phor bronze and therefore, allow the 
designer to capitalize in full on the 
newer insulating materials. 


[__\iterature | 


A few reprints are still available of 
the article which revolutionized brush 
spring design. “How to Design Brush 
Springs for Long Brush Life,” by R. 
W. Carson which appeared in “Elec- 
trical Manufacturing.” 
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accurate pressures for long brush life; 
reduced assembly man hours because 
of close tolerance diameters; elimina- 
tion of expensive shunts; higher safe 
temperature giving increased power 
in a smaller motor; and no-tangle 
packaging which makes every spring 
delivered usable. 

Fifty million BeCu™? brush springs 
can’t be wrong —for they’re proved 
in the toughest service and ready for 
your use today. Write Instrument 
Specialties at Little Falls, N. J. 


CLOSH TOLERANCE ON LOAD 


The proper brush pressure is con- 
trolled by many factors, such as grade 
of carbon, shape of brush, commu- 
tator speed, service conditions, volt- 
age and current density. For any set 
of conditions there is only one correct 
pressure. Too much pressure causes 
excess mechanical wear and frictional 
loading of the motor. Too little pres- 
sure allows bouncing, arcing, over- 
heating and excessive power loss with 
high electrical wear on the brush. 


srnoceie” 









Me IS 
SPRINGBOARD 


Published by INSTRUMENT SPECIALTIES CO., INC. 


VOlL.2 NO.5 


LITTLE FALLS, NEW JERSEY 


‘ 
wees 


BERYLLIUM COPPER 


SHUNTLESS BRUSHES REQUIRE 
CLOSE |. D. TOLERANCES 


Beryllium copper with twice the con- 
ductivity of phosphor bronze and 
100° F. higher operating temperature 
makes it possible to eliminate the 
costly pig-tail in many brush de- 
signs. But in a shuntless brush good 
electrical contact between the brush 
neck and spring is essential to avoid 
failure from localized heating. 

Recognizing this need the special 
coiling equipment developed for “mi- 
cro-processing” was designed to pro- 
duce springs with far closer inside 
diameter tolerances than obtainable 
from ordinary coiling machines (see 
table below). 

Precision tolerances on I. D. sup- 
plied as standard without additional 
charge will provide trouble free cur- 
rent carrying connection with a brush 
neck diameter no more than _ .008 
larger than the inside diameter of 
the spring. With such close toler- 
ances springs are easily assembled 
to brushes and carry the current into 
the brush with no more than two dead 
coils. Therefore, brush necks for 
shuntless brushes need be no longer 
than 73”, thus increasing the space 
available for active coils and improv- 
ing brush wear. 


TEST ADDS TO BRUSH LIFE 


Fractional H. P. motors used on ap- 
pliance and industrial tools usually 
require pressures in the order of 4 
to 5 lbs. per square inch of brush sur- 
face. Holding these pressures is a 
large factor in the length of brush 
life, and the ability of I-S to furnish 
BeCu™ brush springs to a load test 
of + 5%, or better than half that of 
conventional practice, is paying off 
in lowered maintainance costs and 
better motor performance, 





; | FROM THE I-S LABORATORY 





Of all brush spring materials, only beryllium copper has the combination of 
physical properties most closely approaching the theoretical ideal. 


Design Stress 
Torsional Modulus ... 
Corrosion Resistance .. 





Conductivity 

Heat Resistance 

Load Test Tolerance .. 
I.D. Tolerance 


Combination of high design stress and low 
modulus makes it possible to design springs 
for low loss of tension with brush wear, 


increasing brush life. 

Good corrosion resistance eliminates need 
for electroplating. 

High conductivity eliminates necessity for 
costly shunts in many applications. 

Producing to close load test tolerances in- 
sures correct brush pressure in every motor. 





Good heat resistance maintains correct brush 
pressure at higher normal and overload tem- 
perature, 

Close I.D. tolerance assures snug fit on every 
brush neck, necessary for shuntless springs 
that carry current. 

Lower contact resistance between spring and 
brush is provided by Silvercote spring grade 
beryllium copper wire used in all I-S brush 
springs. 
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THESE MODERN 







RIVETS IMPROVE 






Self-plugging 





Regular Hollow 





Pull-through Hollow 





MODERN ELECTRICAL 
FASTENING 


CHERRY BLIND RIVETS are designed to meet 


the installation requirements of modern elec- 








trical fastening, as well as to simplify and 


speed up blind and hard-to-get-at rivet 







applications. 






They are upset in a modern way—with a 
pull exerted by small, easy-to-handle Cherry 







Rivet pneumatic or hand guns. Installation 
can be made by one operator from one 
side of any location, blind or not, without 








bucking. 
Cherry Rivets conform to modern con- 






tours; hold securely on curved surfaces, in 











tubes, bends and ducts; fasten double sur- 
Arrows indicate Cherry Rivet 


installations. 






face structures from one side. 


Modern materials such as plastics, rubber, 







leather, fabrics, plywood, as well as all sheet 
metals can be fastened quickly, easily, and with The installed appearance of Cherry Rivets is 






complete success. up-to-date, modern—enhances the appearance- 





Cherry Rivets meet the stress and strain require- value of the finished product. And their installed 





ments of modern uses. They aid in simplifying and cost is low. 





speeding up modern production and repair meth- 
For more information, contact your nearest jobber or write 


, of their wide range of application : 
ods Because 9g pares, now for illustrated Manual D-45, Dept. A-118, Cherry Rivet 
they allow greater flexibility in modern designing. Company, 231 Winston Street, Los Angeles 13, California. 












Hollow Cherry Rivets are best adapted Small, one-hand G-25 gun shown below 






for radio installations. They exert an has head at right angles to gun axis to 
exceptionally strong clinch—hold se- provide easy access to tight, crowded 
curely —can be easily removed for locations typical of radio installations. 





further servicing. 
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ELECTRICAL MANUFACTURING 


TRANSFER 
MOLDING 


COMPRESSION 
MOLDING 


CTION 
DING 


ALL 
FOUR parts 


TRANSFER MOLDED IN ONE OPERATION 


This electrical “foursome” 
comprises an intricately designed body with two threaded aluminum 
tube inserts, a-deep heavy-walled cover, a pair of compressors. To 
process all four in one operation required transfer molding, and a 
four-cavity die construction of semi-automatic type with one runner 
Due to the bulk of the heavy rag-filled high impact material, the 
desired results called for an 18,000 lb. pressure per sq. in. and a 


goodly share of Consolidated’s plastic-know-how! 


We are also “at home” to problems calling for Compression and 
Injection Molding. Experience includes the handling of all plastic 
materials — and the choice of the right plastic. Inquiries invited from 


manufacturers and postwar planners. 


Consolidated 


%o y 


to 
* Si uciya val pid - MOLDED PRODUCTS Corporation 


309 CHERRY STREET, SCRANTON 2, PA. 


Branches: NEW YORK + CHICAGO + DETROIT - BRIDGEPORT + CLEVELAND 
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HAT does it mean to you when Mrs. Smith’s 
W electric iron goes phht? If electrical insula- 
tion is a part of your product, whether it’s ap- 
pliance, radio or electrical equipment, you, like 
the iron manufacturer, run this risk. The risk of 
insulation failure—of inconveniencing customers, 
jeopardizing good will, and possibly losing sales. 

Since your product’s performance may depend 
on a few cents worth of insulation, be sure to use 
the best. Assure trouble-free service with BH 
Fiberglas Sleeving, the original non-fraying, 
non-stiffening, non-burning Fiberglas sleeving. 


An exclusive BH process combines permanent 
freedom from hardening, cracking or rotting with 
the many advantages of Fiberglas — including 
high dielectric and tensile strength, resistance 
to moisture, oil, grease and most chemicals. 

Severest wartime uses prove beyond question 
the superior qualities of all three BH Fiberglas 
Sleevings in electrical applications for home and 
industry. One of them may fit your needs to a 
“T’’— plus! Write for free BH samples today 
and put them to the toughest tests your product 
can dish out! 


VA ee Oe 


BH EXTRA FLEXIBLE FIBERGLAS SLEEVING * BH SPECIAL TREATED FIBERGLAS SLEEVING 
BEN-HAR COATED FIBERGLAS SLEEVING 


ALSO SLOW-BURNING IMPREGNATED MAGNETO TUBING 
* SATURATED SLEEVING 


VARNISHED TUBING 


SLOW-BURNING FLEXIBLE 
« A.S. T. M. SPECIFICATIONS 


BENTLEY, HARRIS MANUFACTURING CO. 


PRODUCTS 


Dept. M Conshohocken, Penna. 
ELECTRICAL MANUFACTURING 
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Headquarters” are methods and machinery so precise . . craftsmen so capable, that long since 


If special small gears form a part of your post-war problems, we invite 


you to let G.S. assume this responsibility. For here at “Small Gear 


we've become recognized as the largest exclusive manufacturers of Fractional Horsepower 
Gears in the world! Surely the specialized skill and friendly cooperation of G.S. Small Gear 


experts will prove a decided asset to your post-war business, 


C} WORLD'S LARGEST EXCLUSIVE TTT ACTURERS OF FRACTIONAL HORSEPOWES Hath: 
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Tomorrow's Basements will be Beautiful— 


ee 
cs a i 


: 
; 
! 
/ 


sew res 


Here you see a typical postwar basement—clean, attrac- 
tively decorated, and providing recreational facilities for 
the whole family. The necessary plumbing and heating 
equipment will still be there, but, instead of being eyesores, 
these units will actually add to the appearance of the room. 
M & W Wrinkle finish fits this picture, for it will put a 
coating of beauty on your postwar product. Versatile in WE ARE HEADQUARTERS FOR 
pattern, alive in color, and resistant to wear, temperature SOLVING INDUSTRIAL FINISH 
-and humidity, a Wrinkle finish will add to the eye appeal PROBLEMS! 


of the equipment you manufacture and— Your finishing problems 
receive immediate atten- 
tion in our research lab- 


44 + 
Eye Appeal gives your . oratories. Let us help you 
Product BUY Appeal“’ fee 


MAAS & WALDSTEIN COMPANY, NEWARK 4, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCHES: 1658 CARROLL AVE., CHICAGO 12 * 6 JERSEY ST., BOSTON 15 * 1228 W. PICO BLVD., LOS ANGELES 15 
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92% 


DELIVERY 








Look to Corbin for your 
requirements in: 


CORBIN-PHILLIPS: Hardened 
Sheet Metal Screws, Self-Tapping 
Machine Screws, Machine Screws, 
Wood Screws, Stove Bolts. . 


REGULAR SLOTTED: Hardened 
Sheet Metal Screws, Self-Tapping 
Machine Screws, Machine Screws, 
Wood Screws, Steel Drive Screws, 
Stove Bolts... ° 

ALSO—Lag Screws, Cap Screws, Set 
Screws, Hex Semi-finished Nuts, 
Machine Screw Nuts, Escutcheon 
Pins and Chain. 
AIRCRAFT — Screws and Nuts to 
government specifications. 


PRECISION PARTS— To blue- 
print specifications plus finish. 


&S 
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IMMEDIATE 






.. beres our tate 


It’s going to be a fast game from now on, and we’re staying! So are 
you ... if you start now to build an inventory large enough to supply 
momentum. p 

For unless you can roll along, you may be stalled in the months 
to come! 

Why? Because we’re fighting a war in which transportation by rail, 
truck and air can become the bottleneck unless Uncle Sam has the 
right of way. 

Why? Because we’re reconverting from war production, where speed 
was the essence, to mass manufacture of peacetime goods where every 
penny counts. 

Wholesale Distributors who start now to build an inventory will be 
in the best position to handle their orders promptly, completely — and 
economically. 

Retail Merchants who order from their jobbers now will do more 
selling and less explaining in the months to come. 

Corbin is still producing for war .. . but our facilities today enable 
us to offer 92% IMMEDIATE DELIVERY for those important in- 
ventories needed now to prevent congestion later. Don’t wait —or 


you may be kept waiting! 
ST-13A 


THE CORBIN SCREW CORPORATION 


The American Hardware Corporation, Successor 
NEW BRITAIN, CONNECTICUT 





_— 





Froducta of 
EXPERIE 
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MIcCROMOTORS 


Par FOR AC motors of a 25th horsepower or less that you won’t have : d 
to worry about? 3 Do you want products that have gone through years of 
engineering? yy Are you after quiet operation, extra long life, sturdy construc- 
tion and simplified modern design? yy Must they be neat and compact and 
readily adaptable? ;+ Well, you’re probably looking for power units just like 
the fine new Redmond Type “T’’ Micromotors. Drop us a line today and 


let us tell you all about them. 


eas s 


PN 
OToRs _ , 
i ek a 
e OWOSSO, MICHIGAN, U.S.A. 


REDMOND : 
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Stokes now offers a highly efficient dual- 
purpose press, readily converted either to trans- 
fer or compression molding, at a cost only 
slightly greater than that of a conventional 
compression press alone. 
Single power unit has greater capacity to pro- 
vide the high mold-closing speed and high 
ram speed necessary to work most efficiently 
with induction or electronically heated pre- 
forms in transfer molding. By simply closing 
a pressure valve, transfer cylinder is cut out 
and the press is ready for compression molding. 
All advantages of Stokes “Standard” compres- 
sion molding presses are combined with the 
following additional features for transfer 
work: 
* Exclusive toggle-action for closing and lock- 

ing mold shut. 

Low hydraulic pressure . . . low mainte- 

nance cost. 

Completely self-contained—one power unit. 

No floating platen. 

Choice of two methods of loading. 

Low initial cost. 


For full details and specifications of this dual- 
purpose press, write... 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Philadelphia 20, Pa. 





A Positive Angle on Negative Angle Milling 


How Kearney & Trecker 
Use 


— SWITCH 
SNAP-ACTION 
As Inching Switch on 


‘ ; J HEN Kearney & Trecker designed this big new 
50 HP. C.S.M. Milwaukee Milling Machine. 
especially for negative angle milling, it was important 


that the inching switch, used for synchronizing gears, 


be rugged and dependable. A Micro Switch sealed 
plunger switch with a die cast housing was installed a 


so that it is operated by an actuator head controlled 
by the inching button: How Inching Lever Works 


The Micro Switch provides a 
convenient means for ‘‘inch- 
; ing’’ the spindle head to 
precision, capacity, and durability required by the facilitate speed changes. 
oe ; 7 ‘ Operation of button ‘‘A”’ 
milling machine manufacturer. Micro Switch snap- rotates the actuator head ‘“‘B’’ 
; Sa 7 through gear ‘“‘C’’ causing it 
action can be counted on for millions of operations, to wipe over plunger “D,” 
: thus momentarily operating 
all equally accurate. There are over 2700 different the ewleckh to “lach’’ the 


spindle motor. 


This switch was selected because it combined the 


combinations of switches, contacts, actuators, and 


enclosures. 


Send for the Handbook-Catalog No. 


60 shown at right—it gives specific, 
; . | . Send for this free Handbook-Catalog 
helpful information on Micro Switch Gives complete details as to electrical characteristics, construc- 
- tion, dimensions, operations, and applications. If you are specializ- 
prod ucts. ing in aircraft equipment, ask for Handbook-Catalog No. 71, also. 


© 1945 First Industria! Corporation ’ 3 gj > The basic switch is a thumb-size, 
: ; eer (mek feather-light, plastic enclosed, pre- 

cision, snap-action switch, Under- 

writers’ listed and rated at 1200 

V.A., at 125 to 460 volts a.c. Co: 

pacity on d.c. depends on load char- 

acteristics. Accurate reproducibility 

of performance is maintained ove’ 

millions of operations. Basic switches 

Freeport, Illinois, U.S.A. Sales Offices in Principal Cities = of different characteristics are com- 
bined with various actuators and 

re More metal housings to meet a wide range 


War Bonds - Job of requirements, 
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PLASTIC TUBINGS AND TAPE 


Users of flexible plastic tubings and tape secure a large 
increment of efficiency and economy when they specify “Fibron by Irvington.” 
For the product they receive has been especially formulated for their own specific 
need. Should the major requirement be operation at elevated temperatures, a 
Fibron formulation for exactly that job can be supplied. Likewise for temperatures 
as low as —70° F; or for services requiring resistance to acids, alkalis, corrosive 
fumes, and abrasion. In each case the correct Fibron formulation is supplied. Each 
formulation of course, furnishes the high electrical and mechanical properties 
essential for efficient, long lasting insulation. 

It is this Irvington policy of “engineering and formulating for specific applica- 
tions,” that accounts for the long service which Fibron plastic products provide 
... as well as for Irvington’s continuing leadership in electrical insulation! 

Fibron plastic tubings are produced in all standard opaque colors as well as 
transparent — diameters from .034” to 2” — in coils or cut lengths. Fibron tapes 
are obtainable in black and clear, in widths 12” to 3”, thicknesses .004” to .030” 
and in convenient length rolls for hand application. Fibron wire markers are 
available plain or stamped, in inside diameters from .053” to %”. 

An outline of your special requirements will receive immediate attention. 
Write Dept. 56. 


4) OF THE Woe, 

(ey IRVINGTON 
f VARNISH & INSULATOR CO. 

oe aes Irvington 11, New Jersey, U. S. A. 


ery: TO IRVINGTON FOR CONTINUED LEADERSHIP IN INSULATION’? 
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You'll want to get up to date on what’s being done now 
in electrical contacts and the best way to start is to 
read this book. Every man on our staff has a desk copy” 


A Great Library of 
ELECTRICAL CONTACT DATA 


Intensive basic research is a continuing process at Fansteel. Many 
years of study on contact metallurgy have enabled us to supply 
the answer to industry’s electrical contact problems almost as fast as 
they have risen. Here are three results which may serve you: 


New special alloys for contacts; 

Powder metallurgy techniques to produce contacts 
of combinations of elements which do not alloy; 
A fund of experience, data and ideas. 


Electrical circuits of all kinds—aviation, automotive, industrial, 
household appliances—have been studied to solve every conceiv- 
able contact requirement. A valuable fund of engineering knowledge 
is now available. Contact problems are welcomed. When they arise 
in your plant, write, wire or telephone Fansteel—but right now, 
send for your copy of the Engineer’s Handbook. 


for the asking! 


Indispensable new data on elec- 
trical contact application and 
specification for handy desk 
réference. Tables, check-charts, 
guides and such, all conveniently 
edited to supply facts for quick 
decisions. Every electrical en- 
gineer and designer should have 
his own copy. 


gba ae Ae 
CORPORATION 


NORTH CHICAGO, ILLINOIS + OFFICES IN PRINCIPAL CITIES 
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OIL TUBING @ PAPER AND TAPE 
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TURBO insulating sleevings assure depend- 
able functioning under adverse operating 
conditions. Equally important, they have the 
“designed in” ability to cut installation costs 
and reduce maintenance time. The latter fac- 
tors result from three distinct characteristics. 
One: A full range of vivid colors that speed 
tracing. Two: Extra flexibility and smooth- 
bore for easy snaking and fishing. Three: 
Non-fray, non-abraiding features that sim- 
plify installation and lengthen service life. 


FLEXIBLE VARNISHED OIL TUBING: offers im- 
munity to corrosive fumes, acid, alkalis and 


most solvents. It is impervious to moisture 
and non-hygroscopic. 


VARNISHED GLASS TUBING: capable of func- 
tioning in high ambient temperatures—en- 
closed motors, unventilated areas, and general 
heavy duty installations. 


EXTRUDED TUBINGS: smooth wall, withstand 
extreme low temperature without embrittle- 
ment. Provide dependable insulation in sub- 
zero cold. Retains flexibility at all times. 


WIRE IDENTIFICATION MARKERS: two types— 
sleeve type that slips directly over pipes, 
tubes, conductors; and tab type with flexible 
flag attached to sleeve. Both available in any 
marking. 


Write today for free Specimen Board with 
samples and sizes of each. 


WILLIAM BRAND & CO. 


276 Fourth Ave., New York 10, N.Y. © 325 W. Huron St., Chicago 10, Ill. 


SATURATED SLEEVING @ VARNISHED CAMBRIC @ MICA AND MICA PRODUCTS 
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ili of its compactness and extreme 


high sensitivity, this direct reading instrument fills 
an important measurement gap in the production 
and servicing of a wide variety of components and 
electrical devices. Minute faults can be detected 
in advance . . . tests can be made without destruc- 
tive breakdown. Test potential less than 50 Volts. 


Here's what a few typical users say about Model 799: 


“We use it for testing the leakage between 
windings in transformers, or from windings to 
core or case.” 


“We can test the leakage of low voltage paper 
and mica condensers with the 799, and without 
danger of damaging the dielectric." 


“We test leakage resistance between indi- 
vidual wires in cable harnesses."’ 


“Model 799 is also ideal for checking leakage 
due to moisture in fiber terminal strip.” 


For complete data on Model 799 Insulation Tester, 
communicate with the WESTON representative in 
your locality, or write... Weston Electrical Instrument 
Corporation, 582 Frelinghuysen Ave., Newark 5,N.J. 


Weston 


MODEL 799 
INSULATION TESTER 


°10 BILLION Ohms + 


wilh mearure: 

L- Insulation Properties 
\ Resistance Leakage 
ne Conductivity of Insulating 


Materials 


Leakage due to Moisture 
VW Absorption 


Readings — .1 to 10,000 


Ww megohms 


Weston Zoctument 


ALBANY * ATLANTA * BOSTON * BUFFALO * CHICAGO * CINCINNATI * CLEVELAND * DALLAS * DENVER * DETROIT * JACKSONVILLE * KNOXVILLE * LOS ANGELES « MERIDEN 
MINNEAPOLIS * NEWARK * NEW ORLEANS * NEW YORK * PHILADELPHIA * PHOENIX» PITTSBURGH * ROCHESTER * SAN FRANCISCO © SEATTLE « ST. LOWIS » SYRACUSE 
in Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd. 
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MACMALL 
to so many engineering 
problems 


“<<<. fe 


More than a dozen points of attach- 
ment are provided by this Alcoa Alumi- 
num forging. Its use avoids high labor 
costs and manufacturing hazards, entailed in 
building up a part for the same task. A maxi- 
mum saving in weight is achieved. 
All of the usual advantages gained with Alcoa Alumi- 
num are retained—strength, lightness, corrosion resistance 
and dependability. 
Intricate parts, surprisingly large in size, are possible in Alcoa 
Aluminum forgings. Alcoa engineers, skilled in their design and 
production, will gladly assist in adapting aluminum forgings to your 
products. ALUMINUM COMPANY OF AMERICA, 2179 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


: | Fen 
ALCOA avuminum © 
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SAVTAY CORPORATION, 354 NORTH CRAWFORD AVE. CHICAGO 24, ILLINOIS 
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The Baldwin LocoHiatv@ 
tubes, measures strains a 


NTIL recently, stress and strain in me- 

chanical design could be calculated but 
could not be accurately measured. This 
resulted in costly experimentation, and 
redesigns, before final decisions could be 
made. 


Baldwin engineers found an electronic 
method of accurately measuring strain 
that has enabled engineers to design ever 
closer to the human limits of measure- 
ment, 


No larger than a postage stamp, the 
Baldwin SR-4 Strain Gage consists of 5 
inches of 1-mil wire cemented to a sheet 
of thin paper. 


HOW IT WORKS: Baldwin gages — often 
hundreds of them—are cemented to the 
surface of the structures to be tested. 
Since the cement used is stronger than 
the gage wire, infinitesimal movements 
of the metal under tension or compres- 
sion cause minute changes in the length 
and cross-section of the wire. 


These changes cause _ proportional 
changes in the electrical resistance of the 
wire. When detected and amplified by 
means of RCA. electron tubes, these 
changes in resistance can be quickly trans- 
lated into the desired values of stress or 
Strain, and demonstrated visually on the 
screen of an RCA cathode-ray tube. The 
values indicated may be examined on the 
screen itself, or can be recorded photo- 
graphically for later study. 


APPLICATIONS: Aircraft wings and other 
Structures have been plastered with SR-4 
gages inside and out. Stresses developed 
under simulated loading, or actual use, are 
accurately measured and recorded. In 
testing aircraft members, stresses devel- 
oped during actual flight can be detected 
by the gages, amplified, and radioed to 
the ground for recording—not only slowly 


aoped stresses, but flutter strains as 
we 


With the information thus Obtained, 
engineers can immediately freeze their 


designs, or modify them as indicated by 
stress analyses, with full assurance that 
all guesswork has been eliminated at the 
start. 


ADVANTAGES: The accurate measure- 
ments possible with Baldwin gages enable 
engineers to build with complete safety, 
yet without excess weight resulting from 
“over-design” of doubtful structures. En- 
gineering time, machining time, materials, 
and other factors affecting cost, are greatly 
reduced by this electronic measuring tech- 
nique. Weight saved by means of more 
accurate designing means that aircraft can 
carry larger pay loads with greater safety; 
more and more powerful machines can be 
installed in a given area of floor space 
without overloading; bridges and other 
structures can be designed with greater 
safety than has heretofore been possible. 


The low cost, light weight, and simple 
method of applying the Baldwin gage, 
mean that scientific measurement of strain 
is within reach of every designing engineer. 
Use of the gage does not damage or im- 
pair the operation of the structure being 
measured. For information on this equip- 
ment, write to Testing Machine Depart- 


RCA VICTOR DIVISION @ 


The Fountainkead of Modern Tube Development is RCA 
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fimction with RCA 
an inch per inch 


ment, Baldwin Southwark Division, The 
Baldwin Locomotive Works, Eddystone, Pa. 


TURN TO ELECTRON TUBES FOR SOLUTION 
OF YOUR OWN PROBLEMS: Electron tubes 
are providing a practical solution to hun- 
dreds of diversified manufacturing prob- 
lems — process-control, machine-control, 
heat-treating, plant protection, and many 
more. Cathode-ray tubes, in particular, can 
be used to make instantaneous measure- 
ments of electrical circuit performance; to 
make continuous observations of a wide 
range of processes; to compare dimensions, 
colors, speeds; to measure time intervals 
as short as one thousandth of a second; in 
fact, they can observe or measure any 
quantity that can be converted into volt- 
age or current. 


Consult with RCA tube-application en- 
gineers for information or advice on uses 
of electron tubes in industry. For a help- 
ful case-history book on problems solved 
by electron tubes, write to RCA for a copy 
of “16 Examples of RCA Electron Tubes 
at Work in Industry.” Address: RCA, 
Commercial Engineering Department, Sec- 
tion 62-60K, Harrison, N. J. 


62-633640 


CAMDEN, N. J 








STYRON ETHOCEL 





Putting plastics in the right place is your quick guide to Dow plastics. You are probably 


business. It is our business. to produce the already familiar with it. Most designers are. 


? 
right plastics and. whenever possible, aid in Perhaps it will help you to find the materia! 


their application. That’s why we present this vou're looking for right now. 


a 


hi 
™ 


<<< \)\)) \ 





SARAN STYRALOY 22 


PLASTICS 


STYRON ¢ ETHOCEL © ETHOCEL SHEETING 
SARAN + SARANFILM @ STRIPCOAT © S\YRALOY 
















OTHER U-S-S AMERICAN 
ELECTRIC WIRE & CABLE 
PRODUCTS 


° New PS Conducting Rubber 
Shielded Wire and Cable. 

© Ampyrol— synthetic-insula- 
ted wire and cable for switch- 
boards and machine tools. 

® Amerclad— Tough abrasion 
resisting cable for portable 














Asbes tos, varnished cambric shestos and asbestos braid. Resists heat, flame, 
moisture, oil grease and corrosiv umes nd has high dielectric stren th. 
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U-S-S American Amerbestos Wire & Cable 
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problem you can depend upon 
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This asbestos-insulated cable insures 
long-lived performance under the most 
| severe operating conditions 


EXTREME HEAT - FLAME - OIL 
and GREASE - CORROSIVE FUMES 
MOISTURE 


OR tough jobs, engineers specify 

a tough cable—a cable that packs 
ll-round fine performance. That’s 
vhy thousands of miles of U-S-S 
\merbestos Wire and Cable have 
been used for installations where un- 
wual and exacting requirements 
must be met. 

U-S-S Amerbestos Cable has 
proved its ability to solve many diffi- 
cult wiring problems. It has been 
wed for power and control in our 
hghting ships, where resistance to 
torrid heat, moisture, and rotting is 
needed. Its permanent flexibility 


EVERY SUNDAY 
EVENING, United 
States Steel pre- 
sents The Theatre 
Guild on the Air. 
American Broad- 
casting Company 
coast-to-coast net- 
work. Consult your 
newspaper for time 
and station. 
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recommends it for electric heating 
appliances and ranges. Its resistance 
to flame, oil, grease, and corrosive 
fumes has made it widely used for 
locomotives and hot locations in 
power plants. 

Amerbestos Wires and Cables of 
all types are insulated, in whole or in 
part, with felted asbestos, which is 
spun around the copper conductor, 
impregnated with insulating com- 
pound, and compressed into an in- 
sulating sheath. The covering is firm, 
flexible, uniform in thickness, and 


seamless. It will not unravel nor 


American Steel & Wire Company 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 


unwind, yet can be stripped easily 
and cleanly from the conductor. 

When more dielectric strength is 
needed, a layer of varnished cambric 
and a second layer of asbestos felt 
are added. Where resistance to mois- 
ture, oil, grease, and fumes is neces- 
sary, the cable is impregnated with 
MFH black saturant. 

If you need electric wire or cable 
of any kind—for hot spots, wet loca- 
tions, high current-carrying capacity, 
or rough use—get in touch with us. 
Then you will have the right cable 
for your specific application. 










POLLAK WELDING PROCESSES 


@ For the less common 
metals—highly devel- 
oped for war production 
— may improve the qual- 
ity and usefulness of 
your afterwar products 


Welding of the less common metals, 
such as Aluminum, Stainless Steel, 
Monel and Inconel is a highly spe-: 
cialized process. The improvements 
made in welding techniques at 
Pollak’s before and during the war 
will soon be available for peace- 
time production. 


Pollak Welding is a phase of the coordinated 
manufacturing facilities which may help to 
improve your products and enhance their ac- 
ceptability. (Illustration shows seam welding.) 


LECTRIC 
eESISTANCE 
WELDING. 


St i ‘ 
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This process has been highly developed at Pollak. 
Equipment is ample for large “runs” and our 
highly skilled operators are proficient in the 
several specialized varieties of resistance welding 
used, such as: 


In this work, Pollak has evolved a craftsmanship 
which fits the right type of arc welding to the 
product in process, supplementing other Pollak 
manufacturing operations. The various types of 
arc welding used here are: 


Oxy-acetylene and oxy-hydrogen welding tech- 
niques have also undergone many improvements 
at Pollak’s. Particularly is this true of the more 
difficult alloys. The processes used, similar in 
form and applicability to arc welding, are: 


Simple Spot Welding 
Projection Welding 
Seam Welding 

Butt, or Flash Welding 


Simple Manual Welding 
Manual Welding 

Semi-Automatic Welding 
Fully Automatic Welding 


Manual Welding 
Semi-Automatic Welding 
Automatic Welding 


Inquiries about the Pollak welding facilities as a part 
of our complete manufacturing processes are welcomed 


ARLINGTON, NEW JERSEY 


POLLAK MANUFACTURING COMPANY 


Complete product manufacturing facilities which include, besides welding: 
Developing - Designing - Machine Work + Spinning « Stamping « Electrical Work 
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THE FORMULA HAS TO BE RIGHT 
FOR A LONG, USEFUL LIFE 


A new Insulation for 
se . U.S. Electrical Wires & Cables 


Only patient, scientific research could have pro- 
duced a rubber formula combining all the desirable 
characteristics of Nubun—U.S. Rubber Company’s 
new insulation for wiring. 

Extremely tough as well as flexible, this buna 
compound assures longer life for the wires and 
cables used in the coming era of intensified electri- 
fication. The high dielectric strength of Nubun 


permits reduction of over-all diameters . . . without 
endangering circuit integrity...allows more wires 
to be encased in a single conduit. 

Nubun will be used in innumerable ways...for 
building and industrial wiring, for control and 
signal systems and for communication services. 
Nubun is young... but Nubun is headed for a 
bright future in electricity. 


Sorsing Through Science 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE ~- 
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ROCKEFELLER CENTER ~- 


NEW YORK 20, N. Y. 





SMG - THE 


ACCURACY OF YOUR 
ppERATING EQUIPMENT 


with 


yhoo Voltage STabiizers 


LINE VOLTAGE may vary between 95 and 130 
volts. If not stabilized at the input side of your 
equipment, this variation can cause highly in- 
accurate performance. 


Get a close-up of the kind of performance * Control of output voltage to within 


: , < +”%. 
your equipment can deliver when teamed with a ecatidiitih un ehidtid wthtnend 
a magnetic-type Raytheon Voltage Stabilizer. capacities from 95-130 V. 
Inquire now. * Quick response. Stabilizes varying in- 
Raytheon Voltage Stabilizers are at work in as tigen <ramuathb hanna 


: * Entirely automatic. No movin rts. 
such varied fields as: Y g pa 


No maintenance. No adjustments. 
RADIO © TELEVISION © COMMUNICATIONS ® RADAR ¢ * Won't overheat. Temperature rise is 
MOTION PICTURES © SOUND RECORDING ® ELECTRONIC witin SE"6. 
DEVICES © CONSTANT SPEED MOTORS © PRODUCTION 
MACHINERY e SIGNAL SYSTEMS e X-RAY EQUIPMENT 

TESTING AND LABORATORY EQUIPMENT 


Write today for Stabilizer Bulletin DL48-537. : e AYTH FO Pa 


Get the story complete. MANUFACTURING COMPANY 
WALTHAM 34, MASS. 
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The. Atomic Bomb 
as a Product Development 


The whole gamut of product development is 
fully represented in the story of the atomic bomb. 
Starting with some scientific data from several 
physical laboratories, an abstract notion and a 
hunch, someone conceived the idea of specific ap- 
plication and sold it to his superiors. Secret 
conferences, sending for experts, consultation of 
records, all followed. There was even the rivalry 
of competitors. Then, when top management 
was convinced, came the appropriations for 
further experimental and developmental work. 
There were specific obstacles to be overcome; 
there were unknown factors to be studied, care- 
fully and thoroughly, and always secretly. 


Eventually came the day, after thousands of 
people had labored for two or three years, when 
the engineers could begin to draw sketches of a 
completely assembled bomb. It would comprise 
a casing holding a mass of a very unusual metallic 
substance mixed with parafin and also an ag- 
gregation of electrical equipment for detonating 
the bomb. There was perhaps a source of elec- 
tric power, transformers, tubes and equipment 
for producing a stream of neutrons. ‘All these 
had to be designed and arranged in a compact 
assembly. ‘There were laboratory trials of the 
various parts, modifications and improvements. 


Last July came the first experiment with a pilot 
model, a small destroyer which merely tore up 


half a mile or so of New Mexico desert. But 
last-minute lessons were learned from this, too, 
and were applied in the hurried assembly of the 
first full-sized bomb to come from the assembly 
line. Engineers, physicists, chemists, technicians, 
and mechanics had done their best; here was the 
first full-scale product, ready for use in the field. 
Electrical products and their makers had made 
their last contribution to what had become a 
mechanized war of major proportions, for they 
had made the atomic bomb possible. 


The blasting of Hiroshima by that one first 
product brought indications for still further im- 
provement. These were made in No. 2 before 
it fell on Nagasaki. If our military men had 
found it necessary to use No. 3 no doubt it would 
have benefited also from the experience with its 
predecessors. Sooner or later, if the war had 
continued and the physical structure and the 
conscience of the world had withstood the ex- 
perience, the engineers and designers would step 
back and say, “Let ‘er go, boys. That’s all we 
can do. We're ready for mass production.” 


But some of us will always wonder, in think- 
ing of this experience, what products could be 
developed and designed for the comfort and ad- 
vancement of mankind if we could spend as much 
money, time and willing, cooperative effort for 
that purpose as we have on the atomic bomb. 
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Bimetallic Thermostats Call For 
the Designer’s Know-How 


* Capable of doing many control tasks consistently and reliably, 


these little devices must be designed into their jobs with the 
sympathetic understanding of their physical characteristics. 


NHI foundation of the thermostatic bimetal indus- 
try was laid in 1899 with the discovery of invar 
by Guillaume. Since then the trend has been to- 

ward larger deflections per degree temperature rise, in- 
creasing the safe operating temperature, and enhancing 
the electrical and physical characteristics of the bimetal 
As would be expected in an art as young as 
hbimetals many of the, fundamental developments are 
shrouded in mystery but accurate electrical, thermal, and 
physical characteristics are given by all the bimetal man 
ufacturers so that engineering comparisons are possible. 
lhe American Society for Testing Materials has done 
muth to standardize the technical information and meth- 
ods of testing of thermostatic bimetals. The. ASTM 
standard B63-36, Electrical Resistivity ; B70-39, Change 
of Resistance with Temperature ; and B106-40, Stand- 
ard Method of Testing Thermostat Metals, establish the 
unique properties of bimetals. 


materials. 


The basic characteristic, 
“flexivity,” defined in standard B106-40, furnishes a val- 
uable means of comparison. A thermostatic bimetal con- 
sists of two metals of unequal coefficients of thermal ex- 


pansion permanently bonded together. At some one 


temperature the lengths of the two member metals will 
be identical. Assuming that the coefficients of thermal 


102 


expansion of the metals remain constant over the tem- 
perature range under consideration, the high-expansion 
member will be longer than the other at temperatures 
above the point at which the two component metals are 
equal in length and will be shorter at the lower tempera- 
tures. Since the two metals are bonded together per- 
manently the bimetal strip bends in an arc of a circle 
with the high-expansion member convex at elevated tem- 
peratures and concave at low ones. 

The radius of curvature of the arc in which the bi- 
metal bends depends upon the difference in the coeffi- 
cients of expansion of the member metals as well as on 
the thickness of the bimetal and the magnitude of the 
temperature change. Hence the “flexivity” is defined as 


l l 

—_ t 
Ro Ry 
eae eal 

T.—T, 

where F is the flexivity, R, the radius of curvature of 
the longitudinal center line at T;, Ro the radius of cur- 
vature at To, t the thickness, and T. — T, the tempera- 
ture change in degrees F. The radius of curvature and 
the thickness must be expressed in the same units, usu- 
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lly inches. If the bimetal strip is flat at Ty (Ry equals 
nfinity ), the second term of expression (1/Rg — 1/R; ) 
s zero and the expression for flexivity becomes 

F =t/Re per degree F 


Ro = t/F 

in other words the radius of curvature is directly pro- 
portional to the thickness of the strip and inversely pro- 
portional to the flexivity. But the change of the radius 
of curvature is an indication of the motion obtained per 
degree F, the smaller Ry the greater the motion ob- 
tained. Rg can be decreased by decreasing the thick- 
ness, t, or increasing the flexivity, F. Since the thick- 
ness is established by the force requirements imposed on 
the strip, the motion obtained with the bimetal funda- 
mentally is a function of the flexivity. 

Throughout the discussion of flexivity it has been as 
sumed that the difference of coefficients of expansion 
remains unchanged over the range of temperatures. The 
ideal bimetal would be one combining one member with 
zero coefficient of expansion with another having an ex- 
tremely high and constant expansion over wide tempera 
ture ranges. Actually no such ideal is realized. Invar. 
an iron-nickel alloy containing 36 per cent of nickel, has 
an extremely small coefficient of expansion at room tem 
peratures as shown in the accompanying chart. There 
fore invar is combined with brass which has approxi 
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Deflection Force 
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Double helix 





where A is the angular rotation in degrees, B the deflection 
in inches, D the mean diameter of double helix in inches, 
E the modulus of elasticity, F the flexivity, L the length in 
inches, P the force in pounds, r the radius from center of 
coil to point of load application, t the thickness in inches, 
and w the width in iches. 


Formulae for deflection and force in various forms 
of bimetallic thermostats. 


mately 15 times the expansion of invar at room tempera 
tures to produce a bimetal of excellent activity. How- 
ever, as the operating temperature is pushed up above 
room temperatures, invar no longer is the non-expan- 
sion member. At 500 F invar expands rapidly so that 
brass-invar bimetals are restricted to low temperature 
applications (below 300 F). 

As the nickel content of the iron-nickel alloys is in 
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COEFFICIENT OF EXPANSION 


NICKEL , PER CENT 


Linear expansion of nickel-iron alloys with various 
proportions of nickel, at 25 C. 


creased beyond the 36-per cent nickel of invar the coef- 
ficient of thermal expansion increases at room tempera- 
ture but low expansion rates are obtained at the higher 
range so that these alloys open up vistas closed to invar. 
However, in the use of bimetals, it must be remembered 
that combinations suitable for high temperature applica- 
tions are not the best for low temperature ones. In other 
words the bimetal is restricted to a definite range over 
which the maximum deflection is obtained. By the use 
of chromium, nickel, and manganese steels high tem- 
perature bimetals capable of satisfactory operation at 
temperatures as high as 1200 F are practical. 

The selection of the component metals used to form 
the bimetal not only is controlled by the expansion de- 
sired, the electrical characteristics, and the physical prop- 
erties but also is limited by the restrictions imposed by 
the manufacturing process. As already mentioned the 
action of the bimetal depends upon permanently bonding 
the two component members throughout their length. 
Originally the bonding was accomplished by hard sol- 
dering the components and this procedure is entirely 
satisfactory for bimetals used at temperatures below 
600 F. However, the high temperature bimetals must 
be welded in a continuous process. Since the bimetals 
are subjected to extremely high temperatures in the 
welding process the strength of the component metals 
is reduced materially. Therefore, to fabricate a satis- 
factory bimetal it is imperative that the coefficients of 
expansion of the two member metals be identical at 
these temperatures to avoid stresses causing deforma- 
tion in the fabrication process. Hence it can be appre- 
ciated that the manufacture of bimetals truly is an art 
requiring the utmost skill as well as a broad fundamental 
knowledge of metallurgy. 

Not only is the deflection obtained with bimetals im- 
portant but, equally so, is the force exerted because in 
most applications the bimetal must do some useful work 
as well as deflect in response to a temperature change. 
The deflection and the force exerted is a direct function 
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of the flexivity but the magnitude also is dependent on 
other factors. One of the most important is the con- 
figuration of the bimetal strip. The most common con- 
figurations are the cantilever, the simple beam, the 
U-shape, the spiral, the helix, and the double helix. The 
cantilever consists of a flat bimetal strip supported at 
one end, the other being free to move as the radius of 
curvature of the bimetal changes. The simple beam is 
supported at each end and motion is obtained in the 
center. The U-shaped bimetal actually is a cantilever in 
that it is supported at one end only but the strip is bent 
in the form of a U to conserve space. The spiral, helix, 
and double helix are all wound in coil form. The spiral 
coil is wound with increasing diameter whereas the hel- 
ices are wound with the same diameter for each turn. 
As shown in the accompanying chart all the configura- 
tions of bimetal strips produce linear deflection with the 
exception of the spiral and helix. The spiral and single 
helix respond to temperature with angular rotation but 
the double helix produces linear deflection. The chart 
showing the fundamental formulae for the deflection 
and force of the standard bimetal shapes accents the 
fact that, in all cases, the deflection and the force is di- 
rectly proportional to the flexivity of the material but 
the magnitude of the deflection or force is dependent 
upon the configuration. Since the deflection and the 


force varies directly as the temperature change over the 
operating range of the bimetal the chart gives the values 
per degree F, 

The deflection of all the flat bimetals (cantilever, sim- 
ple beam, and U-shape) varies as the square of the 
length whereas it varies only as the first power for the 
coiled bimetals. Since the deflection varies inversely as 


the thickness in all cases, it would be desirable to use as 
thin a bimetal as practicable from a deflection stand- 
point. However the importance of the thickness is ac- 
cented in the force equations. Here it is seen that the 
force exerted varies as the second power of the thickness 
and as the first power of the width in every case. There- 
fore the thickness of the bimetal is controlled primarily 
by the force requirements, 

As would be expected the modulus of elasticity of the 
bimetal also is important from a force consideration. 
The force exerted is directly proportional to the modulus 
of elasticity in every case. The force is inversely pro- 
portional to the length of the bimetal for all the flat strips 
and to the arm of the moment on the coiled ones. This is 
compatible with the laws of mechanics on which these 
fundamental formulae are based. 


Disk-type bimetallic thermostats make efficient, com- 
pact, low-cost motor protectors. 
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The thermostat must be mounted correctly to function 
with the maximum sensitivity. 


The stress to which the bimetal is subjected may be 
entirely due to the thermal deformation or it may be 
augmented by an external load. Hence it is important 
to determine if the combined stress is within safe limits 
for the material. The elastic limit cannot be exceeded 
because it results in permanent set or deformation of the 
bimetal. If the modulus of elasticity of the component 
metals are not the same, and they seldom are, the weaker 
of the two must be considered in studying the allowable 
stresses. Also it must be remembered that the strength 
of the materials is reduced materially at elevated tem- 


per square inch, satisfactory at room temperature, 
must be reduced to 2000 to 3000 pounds when the bi- 
metal is subjected to temperatures in the neighborhood 
of 1200 F. 

Another complication in the addition of stresses pro- 
duced by an external load and temperature changes is 
the location of the stress concentration. Consider the 
simple beam. The maximum stress produced in the 
beam by an external load is found at the surface and the 
plane of zero stress is found at the center. However the 
stresses produced by temperature change are maximum 
at the layer between the two metals which is the center. 
Therefore the total stress in the bimetal member pro- 
duced by an external load and by temperature change 
is the resultant of the two component stresses and can- 
not be obtained by: scalar addition. 


BIMETAL INTEGRATION 


There are three ways in which thermostatic bimetals 
can be integrated in an electrical product. The bimetal 
can be purchased as sheet, wire, or tubing ; already fab- 
ricated ; or as a part of a complete thermally operable 
assembly. If the bimetal is purchased in the raw form 
and fabricated at the user’s plant a practical apprecia- 
tion of what can and cannot be done with bimetals is 
necessary but the economies associated with such a pro- 
cedure are realized, particularly on volume production. 
Not only must the fundamental considerations already 
outlined be appreciated but, equally important, the 
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techniques needed for satistactory production must be 
evolved. Sheet bimetal, the most important type, is 
available in 3-inch widths for thicknesses up to 0.030 
inch and 6-inch widths from 0.030 to 0.100 inch in ran- 
dom lengths from 6 to 8 feet. Standard thicknesses run 
from 0.010 to 0.100 inch. It can be punched and formed 
in the same manner as most metals. However in the 
handling of the bimetal care must be exercised so that 
all the parts are fabricated in the same manner with 
respect to the low and high expansion sides of the bi- 
metal. The suppliers furnish the bimetal with the low 


Heavy-duty time-delay ther- 
mal relay having time delays 
up to 4 minutes. 


or high expansion side identified so that this offers little 
difficulty if reasonable precautions are exercised. 

With proper treatment in manufacture the bimetal is 
perfectly stable and the deflection cycle remains un- 
changed for an infinite number of cycles if the elastic 
limit of the material is not exceeded. However the 
stresses set up in the fabrication of the bimetal must be 
removed by heat treatment. If proper stress relief is 
not obtained a definite ageing results, causing the cali- 
bration of the device using the bimetal to change, par- 
ticularly during the earlier cycles. Some manufacturers 
overcome this ageing effect by actually cycling the bi- 
metal and then recalibrating but stability is assured only 





(Left) A small permanent magnet, a bimetal strip 
and a mercury switch, produce a sensitive room 
thermostat. (Right) Room thermostat with its sensi- 
tivity increased by means of a compensating heater 
located in good thermal relation with the bimetal. 
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if the cause of the trouble is removed by the proper heat 
treatment. 

The selection of the bimetal material is dependent 
upon the maximum allowable temperature, the operat- 
ing temperature range, the rate of deflection with tem- 
perature change, mechanical stiffness, strength, work- 
ability, electrical properties, magnetic properties, and 
permanence of calibration. The maximum allowable 
temperature is the maximum temperature to which the 
device can be subjected without injuring the calibration, 
overstressing the bimetal causing it to take a permanent 






set, or actually destroying the bond between the two 
members of the bimetal. The operating range is the 
range of maximum sensitivity of the bimetal. Through- 
out the entire range the deflection per degree change is 
practically constant and maximum. Above or below the 
range a smaller, non-constant, deflection is obtained. 

There are two general groups of bimetals. Low tem- 
perature bimetals with operating ranges below 300 F 
and high temperature bimetals performing satisfactorily 
at temperatures as high as 1200 F. The low temperature 
bimetals usually consist of invar as the low expansion 
member and copper alloys as the high expansion one. 
These bimetals are particularly important for circuit 
breakers, motor protectors, and the like. In such appli- 
cations the bimetal itself often is used as a heater, the 
electrical current flowing directly through the strip. 
Hence the electrical characteristics of the material is im- 
portant. The proportions of the copper alloys forming 
the high expansion side are varied to produce a series 
of bimetals with graduated steps of electrical resistance 
from 20 to 850 ohms per circular mil-foot. 

The high temperature bimetals are made of chromium, 
manganese, and nickel-steels, permitting higher operat- 
ing. temperature but the sensitivity or activity of the 
bimetal is no greater than that of the low temperature 
material. In fact the most interesting development in 
increased activity of bimetals was announced recently in 
the low temperature field. The demands for reduced 
weight in aircraft components led to the development of 
a low temperature bimetal with 40 per cent more ther- 
mal deflection for the same change in temperature. This, 
combined with its resistance of 675 ohms per circular 
mil-foot, permits a material reduction in weight. 

Whether or not the product designer completely tab- 
ricates the bimetal or purchases it prefabricated, it is 
necessary for him to select the desired configuration. 
The shape is dependent upon the type and amount of 
motion desired and is limited by the space available. 
For small deflections straight strips, constrained at one 
or both ends, or U-shaped strips are used. The spiral 
or the helices are used for large or angular deflections. 
In the use of any of these shapes it must be remembered 
that the bimetal deflects across its width as well as along 
(Continued on page 170) 
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Synthetic Rubber Is Making Good 


as Insulation for Wire 


* There are many kinds of materials, most of them plastics and 


many of them new, now finding application in covering wire for 


electrical purposes, but with greatly differing characteristics. 


R. H. DUDLEY 


Chief Chemist 
The Whitney Blake Company 


O' THE scientist the development of synthetic 
rubber has been and still is a fascinating problem, 
but behind the academic interests there have been 
the same motives for the research which actuate other 
discoveries. A direct substitute for rubber has been 
desired for politico-economic reasons in peace time and 
required for our continued national existence in war 
time. Also, an improved product has been needed for 
special purposes where natural rubber is inadequate. 
The steps in the development of synthetic rubber 
have been guided by these general factors and particu- 
larly accelerated in wartime by urgent necessity. Prior 
to 1910 the interest in synthetic rubber was principally 
a challenge to the scientist. In 1910 the consumption 
of natural rubber began to increase rapidly as the auto- 
mobile industry grew and the price of rubber rose to an 
all-time high of $3.12 per pound. Then many besides 
the research chemist became interested in the project 
and by 1912 the groundwork of scientific principles in 
use today had been laid. The Germans in World War I 
produced the first commercial synthetic rubber, some 
2000 tons of poor quality methyl rubber in hastily set up 
plants. Following the war the price of natural rubber 
decreased but in the middle 20’s the Stevenson plan 
restricting commerce drove the price of rubber up to 
$1.25 per pound. At that time some of | our present 
synthetic rubbers were conceived. 
Thiokol, a development of American scientists, was 
introduced commercially in 1930. Two years later in 
this country neoprene was produced on an industrial 
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scale. At the same time the Russians brought out 
butadiene rubber. Koroseal, developed in the United 
States, became available on the market in 1935. Then 
in 1937 the Germans synthesized buna S and buna N, 
forerunners “of materials produced in great volume in 
our country more recently. Buna N was presented 
industrially herein 1940 and in the same year butyl 
rubber appeared. Commercial buna S, known as GR-S 
—government rubber, styrene type—was made in this 
country in 1943. Also in 1943 our industry produced 
polyethylene in volume patterned after the English 
product. In 1945 silicone rubber and an extrusion 
grade of nylon were introduced. 

Thiokols, except for type RD, and Wagner gum are 
organic polysulfides formed by the interaction of organic 
dihalides and sodium polysulfide. They can be com- 
pounded without the addition of sulfur and vulcanized 
to give a product with good physical properties. Their 
excellent resistance to oil and solvents and practical 
utility over a wide temperature range are noteworthy. 
During an earlier period of this war a program never 
fully executed was formulated for recapping tires with 
thiokol. These materials have found extensive use in 
the fabrication of hose, tanks, gaskets and other appli- 
cations requiring resistance to oils or solvents, but 
little use on wires and cables. 

Neoprene GN, or GR-M as manufactured by the 
Rubber Reserve Corporation, is polymerized chloro- 
prene made from the famous raw materials “coal, salt 
and limestone.” Properly compounded and vulcanized 
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t is resistant to oils and many solvents and chemicals. 
its usefulness is substantially unaffected by long ex- 
posure to sunlight and weathering and it will burn 
nly with difficulty. Good physical characteristics and 
abrasion resistance can be obtained as can utility over 
1 wide temperature range. In most neoprene com- 
positions the electrical properties are of little importance 
ind not outstanding. Neoprene has been used in me- 
chanical goods, hose, tanks, some footwear, and in the 
outer protective sheaths of jacketed cables. 

Buna N’s (chemigum, hycar OR, ameripol, perbunan 
and butaprene N) are copolymers of butadiene and 
acrylic nitrile. Compounded and vulcanized they dem- 
onstrate excellent resistance to oil and solvents; their 
general physical characteristics, abrasion resistance and 
serviceable temperature range are good. In most com- 
pounds their flame resistance is roughly comparable to 
that of natural rubber. Buna N’s are not usually rec- 
ommended for high grade electrical insulation but they 
are well adapted for protective jackets on cables. They 
are used extensively in tanks, hose and mechanical goods 
but not widely in wire and cables. 

Butyl rubber is a copolymer of isobutylene and a 


Rubber | 


500 psi 
200% 


Tensile strength (min.) 

Elongation (min.) 

*Accelerated aging 

% of original tensile strength 
(min. ) 75% 40% 

% of original elongation (min.) 60% 40% 

**Dielectric strength - ( min.) | Approx. 35 | Approx. 35 

volts/mil volts/mil 


400 psi 
150% 


***Insulation resistance con- 


stant K (min.) Approx. 4000 | Approx. 1000 


*48 hours exposure to oxygen, 300 Ibs/sq. in. at 70 C 
**Calculated from #14 AWG wire with %4-in. wall. This 
value varies considerably with wall thickness. 
D 
***In the formula IR—=K _ log —, IR = insulation resistance 
d 
in megohms per thousand feet, D diameter over in- 
sulation and d conductor diameter. q 


Table 1—Physical requirements for insulation of 
“Code” wire. 


small .percentage of isoprene. When correctly com- 
pounded and cured it is permeable to gases to a very 
slight extent and is resistant to aging, light and ozone. 
Its physical and electrical properties are good as com- 
pared to rubber. At present, essentially all that is 
produced is consumed in inner tubes, for which use it 
is well adapted. 

Buna S (GR-S) is a copolymer of butadiene and 
styrene. When compounded without carbon black and 
vulcanized it develops physical properties inferior to 
natural rubber, but with carbon black shows good 
physical properties. Its electrical properties are in most 
cases roughly commparable to natural rubber. GR-S 
was instituted in volume production in haste as the 
universal substitute for rubber which could be produced 
most quickly, and as such has been a-notable success 
for the chemical and rubber industries. It is now being 
used’ with varying degrees of satisfaction in practically 
every product where dry compounded natural rubber 
was used before the war. The bulk consumer is the 
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Rubber 


1200 psi 
400% 


Tensile strength (min.) 
Elongation (min.) 
Modulus at 200% elongation | 
(min. ) | 
*Accelerated aging 
% of original tensile strength | 
(min. ) 
% of 
(min. ) 
**Dielectric strength (min.) 


300 psi 
75% 


| 75% 
| Approx. 75 
volts/mil 


original elongation | 

Approx. 75 
volts/mil 

***Insulation resistance con- 
stant K (min.) 





| Approx. 20,000} Approx. 2,000 


*96 hours exposure to oxygen, 300 lb. per sq. in. at 70 C 
see) See Table I 


Table 11—Physical requirements for Class AO insulation. 


tire business, but GR-S has also been the major sub 
stitute for natural rubber in insulated wire. Other 
Buna S’s, similar to GR-S, are chemigum S, buta- 
prene S and hycar OS. 

The broad term “silicone” covers a wide group of 
organic silicone compounds, some inert and some ther- 
mosetting. The silicone rubber is a polymer of organo 
siloxanes, the outstanding properties of which are 
extremely good resistance to high temperatures for 
extended periods and resistance to chemicals. Good 
physical characteristics in the terms of natural rubber 
have not been developed. Its principal use at present 
is in gaskets. 

Koroseal is a polyvinyl chloride. It and a kindred 
material vinylite, polyvinyl chloride-acetate, are both 
thermoplastic. When properly plasticized and com- 
pounded they are rubber-like materials which have good 
physical characteristics. Depending upon their com 
position, they are serviceable over somewhat limited 
to rather wide temperature ranges and have only mod- 
erate to quite good electrical properties. They are re- 
sistant to oils and many chemicals and are only slowly 
affected by sunlight and weathering. They are used 
extensively in protective sheeting, in coated fabrics and 
on insulated wires and cables. 

Polyethylene, a polymer of ethylene, is an inert ther- 
moplastic. It possesses good physical characteristics and 
is serviceable over a fairly wide temperature range, 
though definitely limited by a softening point of about 


A piece of silicone rubber and a coil of wire insulated 
with the same material. 
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110C. It is substantially unaffected by most solvents 
and many chemicals at normal temperatures. The 
material was developed primarily for high-frequenc 
wire insulation and the electrical properties found ar 
substantially unsurpassed. The principal use for poly 
ethylene is still high-frequency cables, though some is 
used on other wires and in molded specialties. 

Nylons are polyamides and they are thermoplastic 
For several years nylon has been known to the publi 
for its popular use in women’s apparel, parachutes, and 
elastic rope, but only recently has a composition suitable 
for extrusion become available. This is noteworthy fo: 
its toughness, utility over a wide temperature range, 
and for its resistance to chemical attack. Its electrical 
characteristics are inferior to those of many natural 
rubber insulations. It finds use in tubing, sheets, 
molded articles and, principally as a protective sheath. 
in insulated wire. 

There are other synthetic rubber-like materials which 


| | Rubber F GR-S 


Tensile strength (min.) 1500 psi 700 psi 
Elongation (min.) 400% 300% 
Modulus at 200% elongation 
(min. ) 400 psi 
*Accelerated aging 
Tensile strength (min.) 
% of — tensile strength | 
(min.) 50% 50% 
Elongation (min.) 300% scare 
% of original elongation | 
(min.) 65% | 50% 
**Dielectric strength (min.) | Approx. 75 Approx. 75 
| volts/mil | volts/mil 
***Insulation resistance  con- | 
stant K (min.) _ Approx. 16, 000 | Approx. 2,000 


1000 psi 


*20 hours exposure to air, 80 Ib. per sq. in. at 127 C 
** 
ont See Table 1 


Table I1l—-Physical requirements for heat-resistant 
insulation. 


should be mentioned at least briefly in connection with 
wire and cable—namely polystyrene, paracon, and the 
oil-and-fatty-acid type synthetic rubber. 

Polystyrene and polydichlorostyrene can be generally 
classed as rigid materials and as such their interest 
would be slight for wire except for their excellent 
electrical characteristics, the best in any commercial 
materials. Polystyrene is a transparent thermoplastic 
having good chemical resistance and a heat distortion 
point of about 170F. Polydichlorostyrene has similat 
properties except for a heat distortion point which is 
about 60F higher. Tapes, fibres and beads are used 
for excellent insulation on wire. Polystyrene is mar- 
keted as loalin, lustron, polyfibre, styramic and styron: 
polydichlorostyrene is available as stvramic HT. 

Paracon is a polyester vulcanizable with either sulfur 
or peroxides. After compounding and vulcanizing it 
becomes as resilient as high-grade, natural-rubber com- 
positions and possesses good physical properties and 
excellent resistance to aging at high temperatures. Its 
resistance to solvents and oil and its electrical char- 
acteristics are good. Compositions of paracon are 
somewhat difficult to process on conventional rubber 
machinery and commercial applications are limited. 
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The oil-and-fatty-acid type of synthetic rubbers— 
kem-pol, zein, volitex, norelac, witcogum, norepol, and 
arapol—are polymers derived from vegetable or fish 
oils and fatty acids and do not vulcanize appreciably. 
[hey possess poor physical properties but good elec- 
trical characteristics and are used principally as ex- 
tenders for natural and other synthetic rubbers. 

Several of the synthetic rubbers and rubberlike mate- 
rials are available in a latex form, which consists of 
very small particles dispersed in water. When prop- 
erly compounded and vulcanized the latices of buna S 
and neoprene show properties roughly comparable to the 
dry compounded and vulcanized rubbers. Plasticized, 
compounded and heat-treated latex of koroseal shows 
characteristics in general similar to the dry processed 
material. Articles produced in operations utilizing latex 
have the advantage of more uniform thickness of rubber 
or rubberlike material than those made by other proc- 
esses and in general may be thinner. 

Before proceeding to a discussion of wire and cable 
specifically, it is interesting to note the structural 
analogy between many of the synthetic rubbers and to 
note that the bridge from thermoplastic to thermosetting 
is the chemists’ “double bond” which in the accom- 
panying chart is shown first in the case of natural 
rubber. The formulae are abbreviated and show no 
indication of amounts where two basic chemicals com- 
bine, but do show the characteristic unit of structure. 

Prior to World War II the wire industry had grad- 
ually developed several standard categories of natural 
rubber insulation for wire and cable. There were. of 
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A group of coaxial cables (low capacitance, radio 
frequency) in which synthetic rubbers are used for 
insulation or for sheath, or both. 


course, variations in the composition and properties of 
the insulated wires made throughout the industry within 
a given category but most of the wire produced did 
fall into one of these general groupings. Restrictions 
imposed on the use of natural rubber in 1942 and early 
1943 and later conversion from natural rubber to GR-S 
quite naturally followed and respected these industry 
standards. 


\ scrutiny of the requirements for natural rubber and 
(Continued on page 182) 





Frank J. Oliver, Editor 


ITH this issue of ELECTRICAL MANUFACTURING 

Frank J. Oliver becomes Editor of the publica- 

tion, assuming responsibility for carrying out 
the publisher’s editorial policy and program. 

Mr. Oliver is well fitted by education, training and 
experience to render to the readers of ELECTRICAL 
MANUFACTURING a forward-looking and constructive 
service that will be of practical help to them in their 
product-making activities. Direct contact with readers 
and personal exposure to their work-a-day problems 
will enable Editor Oliver to project editorial programs 
pointed directly at the design and engineering func- 
tions of manufacturers. 

In the past twenty-five years he has been machinist, 
draftsman, designer, application engineer and editor. 
Most recently he has been Machine Tool Editor and 
Technical Editor of “The Iron Age.” Previously he 
had been Detroit Editor of the latter publication and 
at one time he was Western Editor of “American Ma- 
chinist” and ‘Product Engineering” and feature con 
tributor to other leading industrial publications. 

Graduate engineer of Stevens Institute of Technology, 
Mr. Oliver has been active in engineering societies and 
industrial organizations, having been a committee mem- 
ber of the American Society of Mechanical Engineers, 
\merican Society of Tool Engineers, American Gear 
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Manufacturers Association and other associations. 
Earlier in the year, ELEcTRICAL MANUFACTURING 
announced the appointments of Lieut.-Colonel Charles 
H. Roe as Managing Editor, and Alex E. Javitz as 
Assistant Editor. Thus the editorial staff of the pub- 
lication is qualified and ready to discharge its responsi- 
hilities to readers in the postwar period ahead while 
maintaining the same high standards of editorial per- 
formance that have been adhered to in the past. 
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Facsimile Transmission Looks To 
Wide Postwar 


* Compact, easily-operated, low-cost units, 
able to operate at increased speeds, are major 


objectives of designers. 


OQUIPMENT for facsimile transmission, by radio 

or wire, is emerging as an important postwar 
~ field for the designer and engineer. Research 
and development work has been active during the war. 
It has been stimulated by the effective use of facsimile 
equipment by the armed forces to transmit with speed 
and accuracy reproductions of vitally-important infor- 
mation and data, such as orders, reports, maps, and 
diagrams of machinery. Leading manufacturers of 
electrical and electronic products are working rapidly 
towards the practical development of special units de- 
signed for use in the home, in business offices, in in- 
dustrial plants, and for general communication of 
printed or pictorial matter. The coming importance of 
this field was recently underscored by the Federal Com- 
munications Commission when, in its new allocations, 
it set aside the 106-108-megacycle band for commercial 
facsimile broadcasting. 

The idea of facsimile transmission, in itself, is not 
new. As a matter of fact, historically it goes back to 
the days before the introduction of the vacuum tube and 
the photoelectric cell. As far back as 1850, a crude 
apparatus was demonstrated in London for facsimile 
transmission of written messages by means of electric 
current impulses. 

The fundamental principle of the modern facsimile 
transmission requires no elaboration here. In brief, it 
is this: A tiny beam of light travels across the message 
to be sent and is reflected from the message into a 
photoelectric cell where the variations in the light beam, 
caused by the black and white variations on the surface 
of the message, generate a correspondingly varying 
current. The current is then amplified and is sent to 
the recorder over a wire or by radio. At the recorder 
a stylus, a needle, or other type of printing device, 
moves over a specially treated recording paper at the 
same speed and in synchronization with the light beam 
at the transmitter and so records an image of the original 
message or material. 

Facsimile transmission is related to the earlier and, 
by now, widely-used and well-known system of wire- 
photo transmission by which pictures are transmitted 
over land wire or ocean cable. But there is an impor- 
tant point of difference. For, while wire-photo trans- 
mission is based on the same principle of photoelectric 
scanning of the, original material, the reproduction is 
not made directly on paper, but on light-sensitized film, 
which has to be developed and printed. This involves 
a time-delay and an expense which the direct facsimile 
system obviates 









Applications 




































Fig. 1 (right).—Facsimile transmitter for telegrams. 

Fig. 2.—Close-up of design details: Signal lamps and 

control relays are on top; pick-up lens system is 
behind message chute; amplifier is in back. 







Although the principle of facsimile transmission is 
not new, the uses to which it can be put in the postwar 
period are rapidly coming into focus. Shaping up in 
manufacturers’ design rooms and laboratories are spe- 
cial low-cost units for home use to provide reception of 
printed news, pictures, comic strips, reproduction of 
advertised products, etc. Inter-office, or inter-plant, 
communications presents itself as another, and, pos- 
sibly, the most important postwar field for facsimile 
equipment. Here, the ability of such equipment to 
transmit quickly and without any chance for error, im- 
portant orders, documents, specifications, sketches, etc., 
and to leave a permanent record of such transmission, 
offers obvious inducements to business organizations, 
industrial plants, public utilities, etc. 

Other equipment is being designed for point-to-point 
communication, such as from shore headquarters to 
harbor craft, from train dispatchers to train crews, from 
airfield to pilots, etc. Such use of facsimile offers cer- 
tain advantages because of the accuracy with which 
orders, directional maps, weather information, etc., can 
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ve transmitted to assure safe operation. 

Another direction in which engineers are working is 
the development of equipment by which printers’ proofs 
of periodicals could be transmitted from one point to 
several points at one time, and the simultaneous pub- 
lication of such magazines or papers, of identical con 
tent and appearance, could be arranged in several cities 

Equipment now being developed for the purposes out 
lined in the preceding paragraphs, and for other special 
uses, will be available for operation by radio transmis 
sion, or over existing wire facilities. Facsimile equip- 
ment for FM television or audio receivers. is projected 
\utomatic control by timing devices is also planned. 

Details of units now in process of development are 
still largely in the restricted class. But a brief review 
of equipment which has already come to public view 
should be helpful in indicating the directions that design 
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Fig. 3. 
equipment used for transmission of telegrams. 
is opened to show electronic components. 


This is the recording unit of the facsimile 
Unit 


is taking. Primarily, these directions point to equip- 
ment marked by: (1) simple and compact design, 
(2) relatively low cost, (3) perfect synchronization be; 
tween sending and recording units. and (4) greater 
speed in transmission. ; 
Already in evidence is the equipment designed by 
Western Union Telegraph Company which enables the 
public to transmit its own telegrams in much the same 
way as one drops a letter in a mail box. Installation 
of this equipment is projected in many public places, 
such as office buildings, and, generally, where there are 
no telegraph offices. Shown in Fig. 1 is the transmitter 
unit. It is set in operation by pressing a push button, 
and then, as a panel reading “Deposit Telegram” is 
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illuminated, the telegram is wrapped automatically 
around a cylinder revolving before the photoelectric 
cell and transmission takes place, as explained previ- 
ously. This unit, already seen in public places, weighs 
95 pounds and its dimensions are 16 in.,by 12 in. by 
24 in. Fig. 2 shows operating details of the unit. 

One of the more recent types of recorders developed 
by the company is shown in Fig. 3. This unit incor- 
porates a small, photoelectrically-controlled motor which 
automatically withdraws blanks from a roll of 400 re 
cording forms made from the company’s special dry 
recording paper. An_ electromagnetically-operated 
roller causes the recording blank to be automatically 
wrapped around the recording drum by impaling it 
upon a ring of spiked projections around the drum’s 
circumference. This operation is synchronized to take 
place at the instant that the sender deposits his mes 
sage in the sending unit. After the message is re 
‘orded} it is automatically stripped from the drum and 
deposited in a receptacle in front of the recorder, where 
the attendant may remove it or obtain a duplicate copy 
by pressing a key. The key may also be set for auto- 
matic acceptance, if so desired, so that the transmitter 
is released and the circuit made ready for the next mes 
sage. 

A message of 200 typed words, for instance, occupy 
ing a space of 3 in. by 7% in., can be transmitted and 
recorded in less than two minutes. Additional design 
details of the recorder are shown in Fig. 4. The trans- 
mitter and the recorder are synchronously driven from 
a 110-volt, 60-cycle power source. The units are fully 
self-contained. 

A duplicating-machine version, also developed by 
Western Union, is bqsically a combined facsimile trans 
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Fig. 4.—Interior mechanism of the recorder unit shown 
in Fig. 3. Note the electromagnetically operated roller. 


‘ 


111 























Fig. 5—In this design, the object is stationary and 





the scanner moves. Left, is the transmitter. 






mitter and recorder with a double-length drum. The 
copy being reproduced is wrapped around the drum at 
one end and the stencil or hectograph carbon at the 
other. The transmitting scanner and percussion unit 
are mounted on a single carriage. Simultaneously with 
the scanning of the original copy at one end of the drum 
the percussion unit reproduces the copy at the other end. 
A business machine of this type can operate from an or 
dinary 110-volt, 50-60-cycle power source. 

Another version of transmitter and recording units 
is shown in Fig. 5. This equipment, developed by Radio 
Corporation of America, just before the war, differs 
from the rotating-cylinder type. Instead of mounting 
the message or material being transmitted on a cylinder. 
the sheet is simply laid in place and the cover closed 
over it. In this type of equipment, the subject is sta- 
tionary and it is the optical scanning system that moves. 
Sheets of different size and shape can be handled. The 
recorder is of the continuous type and is always loaded 
and ready for use. Printing is by carbon paper method, 
and hectograph carbon may be used to make multiple 
copies. Improvements in this equipment are pointed 
toward achieving greater transmission speed. The unit 
shown has a speed of ten sq. in. per minute. 

Still another RCA development, which has been in 
the stage of various design improvements for some 
years, incorporates a tape facsimile system, and is in- 
tended for automatic use over existing radio circuits. 
The transmitting unit uses a paper tape 3@ in. wide. 
moving from right to left. The scanner system oper 
ates as follows: An exciter lamp, with a very small 
filament, is focused on the tape by means of three cylin- 
drical lenses. A hexagonal glass prism is inserted in the 
plane, perpendicular to the movement of the tape, so 























the prism is rotated through an angle of 60 degrees 
The spot of light on the tape thus moves over its sur- 
face from top to bottom once as the prism is rotated 





scanned, as the tape moves to the left. 
light is reflected into a photoelectric tube which then 


through a typical amplifier tube arrangement. 
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that the light beam is deflected by varying amounts as 


through one-sixth of a revolution, and the operation is 
repeated until the whole length of the message is 
The spot of 


translates the light variations into electrical signals 


These signals are received by a special printing re- 
corder which reproduces the original message on con- 


tinuously-fed paper tape from a roll contained in th: 
recorder amplifier unit. The contact point of the re 
corder moves in synchronism with the optical point o 
the scanner. This type of equipment can be used t 
advantage not only on radio but also over wire circuit 
for automatic reception of messages. It offers the ad 
vantage of leaving a permanent record of handwritten 
messages and signatures, as well as of printed or typed 
material. 

Subcarrier frequency modulation was later adapted t: 
the design of the tape type of facsimile equipment. This 
resulted in considerably improved operation in terms of 
reliability and performance under conditions of fading 
or interference from noise. One of the improved re- 
corders developed by RCA, built to use the subcarrier 
frequency modulation system, is shown in Fig. 6. This 
particular recorder was designed to function from an 
a-c power source, or from a six-volt battery. 

Finch Telecommunications, Inc., headed by W. G. H. 
Finch, formerly assistant chief engineer of the Federal 
Communications Commission, and now on service as a 
captain of the Naval Reserve in the research and design 
branch of the electronics branch of the Bureau of Ships, 
United States Navy, has announced that it is ready to 
place on the market facsimile equipment featured by 
simplicity and ease of operation. No technical details 
have been revealed, but an idea of the compactness of 
design is given in Fig. 7. 

And although still in the speculative zone, the possi- 
bility of facsimile transmission of color is a very likely 
subject for postwar development. A straw in the wind 
is the recent transmission by wire-photo of a four-color 
photograph of President Truman, Prime Minister 
Attlee and Generalissimo Stalin from Potsdam. 

Although no announcement has been made of any 
steps to make commercial equipment by American Tele- 
phone and Telegraph Company, it is conducting re- 
search in this field. The company, as is well known, was 
a pioneer in the development of wire-photo transmis- 
sion. Other companies which are reported as conduct- 
ing research are Raytheon Manufacturing Company, 
and the Federal Telephone and Radio Corp. 








Fig. 7.—Postwar equip- 
ment will stress sim- 
plicity and compact- 
ness. Left, advance 
model of transmitter. 




















Fig. 6.—To the right 
is another example 
of compact design: 
This tape type of re- 
corder can operate 
from a6-volt battery. 
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ELECTRICALLY CONTROLLED PLANER FOR HEAVY-DUTY OPERATIONS 


Design of this planer is characterized 
by built-in electrical operation and con- 
trols throughout, combined with powerful 
and efficient mechanical elements. The 
massive table is driven by means of a 
variable voltage drive. The side head 
and the rail are independent units, each 
with its own electric motors. A pendant 
push-button station provides a central 





control point for all movements of the 
rail, the heads, and ‘the tool slides, as well 
as for automatic start, stop, and for 
“inching” cut and return. A motorized 
pump provides force-feed lubrication. The 
planer is made in sizes of 36 in. up to 
120 in. in a double housing. Operating 
Lib- 


speeds range from four to 240 fpm. 
erty Planers, Inc. 
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PORTABLE ELECTRIC SANDER 
FOR HIGH-SPEED OPERATION 


A three-quarter horsepower univer 
sal motor energizes this portable elec 
tric tool compactly designed for high 
speed surfacing work. Cool operatiot 
is achieved by means of a two-way far 
in the motor which cools both the gea: 
box and the motor parts. Aluminun 
frame and pulleys and a plastics handle 
provide light weight. The tool oper- 
ates on 115 or 220 volts, d-c or 25-60- 
cycle, single-phase power source. Belt 
speed is 1600 surface feet per minute. 
Porter-Cable Machine Company 


CENTERLESS THREAD GRINDER 
WITH ELECTRICAL CONTROLS 


Electrical controls give this centerless 
thread grinder flexibility and simplicity 
of operation. One drum-type switch 
with five stations controls the entire se 
quence of work: setup; grind; dress 
crush; and regrind. An interlocking 
device in the switch provides safety 
in moving from station to station 
Other electrical features include a 
mofor-drive for a unit consisting of a 
crusher attachment built into the grind 
ing wheel base. This machine has been 
designed for large-scale output of pre 
cision-ground screw threads from hard 
ened blanks. Landis Tool Company 


INDUSTRIAL INFRARED OVENS 
HAVE PREFABRICATED PARTS 


An ingenious system of prefabricated 
parts makes possible the assembly of 
infrared ovens in a wide variety of sizes 
and heating capacities to meet low- 
temperature industrial heating require- 
ments in many fields. The prefabri- 
cated parts include panel boards for 
electrical controls as well as complete 
lamp units of different capacities and 
design. Trumbull Electric Manufac 
turing Company. 















































ELECTRIC DRILL FEATURES 
NEW SIDE HANDLE DESIGN 


This lightweight, plastics-cased, port- 
able electric drill features a side handle 
instead of the usual pistol grip. Capacity 
of the drill is %4-inch. One model deliv- 
ers 2500 rpm for general heavy-duty 
vork. Two other models deliver 3750 
rpm and 5000 rpm respectively, and 
ire suitable for drilling lighter mate- 
rials. The switch mechanism, includ- 
ing a two-pole momentary switch, and 
the lock plunger are located in the 
handle section. Independent Pneu- 
matic Tool Company. 


MULTI-PURPOSE PRESS HAS 
PRECISION CONTROLS 


[he simplicity and power of external 
design of this assembly press is reflected 
by similar characteristics of its internal 
design. [Electrically energized and 
hydraulically operated, this machine has 
a built-in motor of either 10 or 15 
horsepower, depending on its capacity. 
The capacities range from 15 to 50 
tons. A speed-control valve, a pres- 
sure-control valve, and a pressure gage 
are included in the control system. 
Ram speeds are adjustable over a wide 
range. Maximum operating pressure 
‘an be held to unusually close limits. 
-olonial Broach Company. 


ROTARY PUMPING UNIT 
WITH GEARHEAD MOTOR 


\ 75-horsepower gearhead motor, with 
a speed of 155 rpm on the drive shaft, 
owers this steam-jacketed rotary 
umping unit. Designed to handle 
iscous liquids, it can be used to apply 
\0t insulating material to wire. Ca- 
acity is 500 gallons per minute at a 
ressure of 150 psi. Smaller capaci- 
ies are available. Blackmer Pump 
ompany. 

























































































COMPACT. PORTABLE SHEAI 
WITH UNIVERSAL MOTOR 


The motor, handle, cutting mechanis: 
and other elements of this portable ele 
tric shear are integrated into a smoot! 
surfaced, easily operated unit. Mot 
is of the universal type, and operates 


or d-c or a-c. Voltages are 115, 220. 


230 or 250. Unit is also available fo 
operation on a 180-cycle source, 110 « 
220 volts. Slide-operated switch is lo 
cated in the handle. Shear cuts up t 
14-gage hot rolled steel, and other ma 
terials in proportion. Stanley Electri 
Tools Division, Stanley Works. 


LIMITS BRIDGE FOR RAPID 
TESTING OF RESISTORS 


Overall adjustable range of this self 
contained, battery-operated compara- 
tor is 4% ohm to 10,000 ohms. Re- 
sistance values of motor windings, 
rheostats, etc., can be checked at a rate 
up to 2,000 units an hour. Sensitivity 
control range is from + % per cent 
to + 10 per cent. Associated Research, 
Inc. 


VACUUM-PROCESS PUMP 
AND MOTOR UNIT 


This unit operates on the water-jet 
principle. A drip-proof motor, close 
coupled to a centrifugal pump, actuates 
the pumping cycle through a_ two- 
compartment tank which consists of a 
recirculating water chamber with sub- 
merged jets, and a vacuum-maintain 
ing chamber. Control elements in- 
clude a motor starter, vacuum switch. 
and a_solenoid-valve float control 
Motor ratings for different available 
capacities range from one-quarter t 
100 horsepower. With 70 F recir 
culating water, the unit develops 

28-in. mercury vacuum. Whittington 
Pump and Engineering Company. 























Use Test Figures to Choose a 
Plastics Molding Material 





* A chart or table showing the properties of plastic materials 


is like a financial statement. 


It must be understood and cor- 


rectly interpreted before it can safely be put to practical use. 


EDWARD F. BACHNER, JR. 


Product Development Engineer 
Chicago Molded Products Corporation 


ODAY, when structural plastics materials are 

legion, and more different combinations of prop- 

erties are obtainable than ever before, the product 
designer finds frequent occasion to use charts and tables 
furnished by plastics materials manufacturers and other 
| authorities. Such compilations are potentially of great 
value, particularly in the earlier stages of planning. But 
it is important also to realize that, for the uninitiated, 
| they may contain pitfalls and may even lead to confu- 
sion and erroneous conclusions unless they are clearly 
understood. 

It is obvious that to understand any set of test figures, 
the designer must know just what test is used and 
understand how that test is made; otherwise, he cannot 
hope to know just what the results actually signify in 
terms of his own product. For many tests, similar in 
name, are different in method and purpose. Failure to 
realize this fact has led to many costly mistakes and 
misapplications. 

Therefore, in the discussion which follows, the stand- 
ard tests most commonly used for the evaluation of 
plastics will first be described. At the same time, it 
will be pointed out just what they reveal in terms of 
practical engineering and some ways will be suggested 
in which they can be used in choosing the right plastic 
ior the job. 

No chart or tabulation of test figures can tell all 

ere is to know about the behaviour of a material under 
widely differing conditions. Hence, it is of the utmost 
portance, before finally deciding upon a material, to 
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consult with a competent plastics molder, whose wide 
experience will provide a reliable guide on doubtful 
points. Nevertheless, a good chart or table can be of 
tremendous value in the earlier stages of planning. 

A good chart should, first of all, cover the principal 
physical and electrical properties to be considered. Sec- 
ond, it should be definite and specific as to what test 
figures are used as its basis. Obviously, if the:-second 
principle is ignored, erroneous conclusions are likely to 
result. 

To illustrate this discussion, the plastic properties 
chart of one of the larger and older molding companies 
is reproduced on the following pages. It should, how- 
ever, be clearly understood that this discussion is by 
no means limited to this chart, or to the tests employed 
therein ; it will be found of value in the use of any chart 
or table based on standard testing methods. 

No attempt is made, either in the chart or in the 
following comment, to deal with such factors as color- 
ability of materials and their resistance to chemical ac- 
tion. The facts on these points are readily available, 
and are usually presented in a manner which requires 
little or no special interpretation. Instead, emphasis is 
placed on those physical and electrical properties which 
must be carefully studied in the development of any 
electrical product, from a simple lighting socket to a 
housing for a complicated machine. 

In selecting the best plastics material for a given job. 
the logical starting point is to consider the heat to which 
the part may be subjected in normal use and abuse. For 
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it is the effect of elevated temperatures which sharply 
divides the two major groups of plastics materials— 
the thermosetting and the thermoplastic. 

For example, if the part may be subjected to tem- 
peratures approaching 200 F, all but a very few ther- 
moplastics are at once excluded, and the designer can 
concentrate his study and attention on the thermoset- 
ting group. On the other hand, if the temperature 
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DISTORTION 


range will permit the use of thermoplastics, he may 
then wish to avail himself of the many advantages they 
offer in the way of toughness, colorability and rapid, 
economical production by the injection process. 

Most plastics parts, particularly in the electrical field, 
are called upon to carry a certain amount of physical 
stress or weight. For example, a plastics insulating 
bracket subject to heat may carry a considerable load 


Distortion under heat of 
a” x %" x 5” bar, 
(10 mil. deflection. ASTM 
TENSILE 
STRENGTH 
Tension, Ibs. per sq. inch. 
IMPACT 
STRENGTH 


under load, at ° Fahr. 
ASTM (D638-42T) 77° 
F. 50% RH 

foughness. Ft. Ibs. per sq. 
inch. Milled notch. Izod 
test. ASTM D256-41T 
77° F. 50% RH 120 D: 
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of metal. Or a plastics housing might be used to enclose In this test, a plastics bar %4-inch square by 5 inches 
an electrical device which generates heat in its operation long, supported by a block at each end, is placed in an 

is, for instance, a radio set. Such plastics applica- oven. A weight of 5.5 lb. bears down on the center of 
tions are typical. the bar. The temperature of the oven is then gradually 

\ccordingly, the American Society for Testing Ma- increased. When the heat softens the plastics bar to 
terials’ test, “Distortion under Heat,” ASTM D648- the point where it bends %-inch under the weight, the 
41T, was chosen to head the chart, because it shows temperature reading is recorded as the point of distor- 
the distortion of the material under both heat and load. tion under heat. 


Reprinted by permission 
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FLEXURAL 
STRENGTH 
Pressure. Lbs. per square 
DIELECTRIC 
STRENGTH 
Point of electrical insula 
SPECIFIC 
GRAVITY 


inch. Bar 42” 
Percent absorbed in 24 


hours immersion, ASTM 


DS70-40T, at 77° F. 


ASTM (D650-427) 77° F. 
MOISTURE 
ABSORPTION 


50% RH. 
62° F. ( 0361 Ibs. 


time volts per mil., Ye” 


thickness, 
Comparison of weight 
with 1” cube of water at 


tion breakdown. Short 
cycles. 77° F. 50% RH. 
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Several other tests, notably ““Deformation under Load 
and under Heat” and the “Softening Point” tests, are 
also commonly shown in manufacturers’ tables and are 
often confused with heat distortion tests. Actually, how- 
ever, they are quite different in purpose and method. 
Since the practical applications of this test are relatively 
limited, they are not dwelt on further here. 

\s can readily be seen from the accompanying chart, 


Housings for portable electric tools should be light and 
strong, and protect the user from danger of grounding. 
Extra-strength phenolics are ideal for this use. 


the thermoplastic materials distort under load at con- 
siderably lower temperature than do the thermosetting. 
That is only natural, since thermoplastics can be re- 
softened and remolded, whereas the thermosetting mate- 
rials once molded can be heated to the point of charring 
and burning without resoftening to any appreciable 
extent. 

Therefore, distortion in members of the thermoset- 
ting group would indicate rather a “warping”—a slight 
and comparatively limited realignment of the molecular 
structure, rather than the first stages of a complete 
softening, as in thermoplastics. 

When comparing on the chart the heat distortion 
point of the various materials, it will perhaps surprise 
many to note that asbestos-filled (heat resistant) phe- 
nolics show greater distortion than some of the phenolics 
with other fillers, such as macerated canvas. The ex- 
planation actually is simple. In the heat distortion test, 
only the resin of a phenolic part is affected, and that 
only to a limited extent. The longer and stronger the 
fiber of the filler, the better able it is to act as a stiffening 
influence against pressure, especially when the resin 
itself is thoroughly impregnated throughout the fiber. 
Since the mineral fillers are far more impervious to the 
resin than are vegetable fibers, the latter provide defi- 
nitely better support for the piece under heat and load. 
Therefore, the value of mineral fillers in heat resistance 
is most evident in other tests, such as “Resistance to 

. Heat” and “Flammability” discussed later. 

There are, of course, some products such as purely 
ornamental pieces, in which the softening point under 
load would be of minor value. For such applications, 
the “Softening Point” or “Resistance to Heat—Con- 
tinuous” tests would yield the required information. 


RESISTANCE TO HEAT — CONTINUOUS 


This test unquestionably is one of the most valuable 
of all to the buyer of plastics and to the end user. It is 
omitted from the chart only for the reason that it does 
not lend itself to charting, as can be seen from the fol- 
lowing description. 
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has held a match to a cellulose-nitrate comb. At the 























This “Megger” type of insulation tester uses impact- 

resistant phenolic for the housing to provide strength 

and resistance to corrosion. Bezel and hinged cover 
use butyrate to achieve flexibility in assembly. 








Samples of the material are placed in a dry oven fo: 
periods of forty-eight hours and of two weeks at a con- 
stant temperature. The tests are then repeated, increas- 
ing the temperature 45 F in each successive test. The 
reaction of the material at the end of each test is care- 
fully observed and recorded. | 

As can be readily understood, the reactions of the dif- 
ferent plastics to these tests vary greatly. At elevated 
temperatures some plastics distort in shape, while others 
shrink. Some of the transparent materials will become 
cloudy or opaque. As the temperatures are increased 
the thermosetting materials will begin to char, and 
finally the point is reached at which heat-resistant plas- 
tics with asbestos fillers will decompose. It is this test 
which best shows the value of such fillers, as applied 
for instance, to the handles of cooking utensils used in- 
side the oven, or to beater plugs. It should be noticed 
that when thermosetting materials are subjected to con- 
tinuous, high heat, a definite impairment of mechanical 
strength occurs. Asbestos-filled material, however. 
depreciates neither as much nor as rapidly as the other 
types, and, therefore, yields definitely a better per- 
formance under high-heat conditions. 

From the foregoing, it is easy to see why it is wise, 
before making the final selection of material, to consult 
with an experienced custom molder. So many variables 
enter into an analysis of this kind, that there is no sub- § 
stitute for extensive firsthand experience in arriving F 
at the final decision. 

Obviously, in any product which may be exposed to 
flame, flammability is of foremost consideration. 

Some plastics burn very easily, as anyone knows who 


























other end of the scale are the mineral-filled (asbestos, 
mica, etc.) phenolics which are hard to ignite, even 
with a Bunsen burner, and which decompose rather 
than burn. 

Thus, asbestos-filled materials are found highly satis- 
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{«ctory for applications where intense heat may be en- 
countered for a short period, such as holders for weld- 
ing rods. 

Between the two extremes, there are the vinyl chlo- 
rides, which are difficult to ignite, and the acetates 
and polystyrenes which cannot be considered highly 
inflammable and yet which burn readily. As a rule, 
plastics which are hard to ignite are immediately self- 
extinguishing and, conversely, those which ignite readily 
will burn continuously. 

There are in use several other tests, pertaining to the 
effect of heat on plastics, but these are of too little sig- 
nificance to our purpose to be dealt with here. For a 
practical understanding of both chart and table per- 
taining to heat, it will usually be sufficient to have a 
working knowledge pf the tests here described. 


PHYSICAL PROPERTIES 


The physical properties of plastics, like those of 
other materials, are many and: varied; however, those 
which are important commercially can be readily under- 
stood by a study of three standard strength tests— 
tensile, impact and flexural. 

The test most commonly referred to in plastics is 
that for impact strength. Drop a 2-inch ball made of a 
phenolic plastic material on a smooth cement floor and 
watch it bounce, almost as lively as a golf ball, with 
scarcely a mark to show for it. You will have witnessed 
a test, albeit a mild one, of the impact strength of plas- 
tics. This test of toughness will suffice to show why 
plastics have largely replaced, for example, porcelain 
materials in applications calling for sturdiness as well 
as dielectric strength. 

Other applications call for a sterner test, resembling 
a smart crack of the hammer against the piece of 
material, firmly held. The impact test apparatus, in fact, 
is a hammer pendulum which drops of its own weight. 
At the bottom of its swing, the pendulum breaks a plas- 
tic bar, %-inch square by 2% inches or longer, passing 
through and beyond it. As the pendulum continues its 
arc after breaking the plastic, the height of the swing 
is measured on the dial. The difference between the 
known energy of the hammer at the start of the swing, 
and the energy remaining after breaking the specimen 
is used in computing the impact strength. 

There are two standard methods of testing, similar 





Handle of this electric iron is molded of general- 
purpose phenolic because of its tensile and flexural 
strength and electrical- and heat-insulating properties. 
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except in the manner in which the plastics specimen is 
held at the point of impact. In the Izod test, which is 
most commonly used, and which forms the basis of 
the accompanying chart, the specimen is gripped firmly 
in a vertical position and is notched to insure a localized 
clean break. The notched side must face the blow. In 
the Charpy test, the specimen, which may be either 
notched or plain, is supported horizontally against two 
rigid blocks. 

As shown on the chart, the Izod test reveals that 
some materials are very shock-resistant while others are 
comparatively brittle. As will also be seen, the addi- 
tion of organic long fiber to any of the thermosetting 
resins adds tremendously to their impact strength. 
Electric hand-drill housings and housings of other types, 
made of thermosetting materials with rag fillers, have 
withstood the roughest kind of handling in service and, 
in many cases, have remained serviceable longer than 
the metal they replaced. For such applications, the 
plastic originally chosen for its excellent insulating 
value has often proved an agreeable surprise to the 
customer because of its toughness and general service- 
ability. 

In the thermoplastics, no such fillers are used. In 
this group, the cellulosics are shown as inherently tough 
at normal temperatures. 

In evaluating the impact strength, a number of 
variables must be considered. Some plastics become 
brittle at low temperatures. Others react unfavorably 
at high temperatures. Some thermoplastics lose their 
plasticizer over a period of time and become brittle. 

In general, however, it can be said that the thermo- 
setting materials maintain their impact strength far 
better over the entire temperature range than do the 
thermoplastics. 

The serviceable impact strength of the high impact 
phenolics ranges from approximately —70 F to 340 F. 
The thermoplastics, with the exceptions of certain 
ethyl cellulose formations, are comparatively brittle at 
lower temperatures and are serviceable up to a maxi- 
mum of about 195 F. 

In the higher temperature ranges, the asbestos-filled 
phenolic comes into its own, retaining a comparatively 
high impact strength at temperatures which would cause 
other types to fail. 

The tensile strength test (ASTM D638-42T) is 
made, briefly, as follows: 

A test specimen about %-inch wide, %-inch thick 
and a little over 8 inches long is gripped at one end in 
a stationary vise. The opposite end is held in a movable 
vise, so arranged that it can be made to exert a steadily 
increasing pull. The controlled speed of pull is slow, 
usually about 0.20 to 0.25-inch per minute. (Tests, 
unless otherwise stated, are all made at room tempera- 
ture.) The maximum tensile strength of the plastic 
is represented by the pull load in pounds at the instant 
of rupture. The result is expressed in pounds per 
square inch at the cross section. 

There are relatively few commercial applications in 
which tensile strength alone is a major determining fac- 
tor. The value of this test lies in what it reveals when 
taken in conjunction with other tests, notably impact 


strength. 
(Continued on page 196) 
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Designing the Power Plant for a 
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* Amplidyne generators, motor-driven, are concentrated combinations 


of electric power supply 


elevating the guns. This article 


and electric 


describes 


controls for training and 


some design features. 


L. A. ZAHORSKY 


General Electric Company 


HE remote control armament system used on the 
B-29 Superfortress requires the use of an elec- 
tric power amplifier with sufficient output to 
drive the turret motors that elevate and rotate the guns 
This amplifier must be capable of operating on the 24 
volt d-c plane system and must have a controllable and 
variable output from zero voltage to a value suitable to 
operate the motor at approximately its maximum speed 
in either direction of rotation. This amplifier differs 
from conventional designs in the extremely short time: 
constant required to make the system function properly 
lhe device fulfilling these requirements and also having 
other desirable characteristics for operation in a turret 
is called an amplidyne motor-generator. A detailed de- 
scription of this unit along with a few facts about its 
application and performance are given herein. 

\ll of the turrets on the B-29 are now powered by 
amplidynes rated at 530 watts. The tail turret, contain 
ing a much larger caliber gun, originally used a 1350- 
watt amplidyne. Since the design of these two units is 
somewhat similar, the smaller amplidyne will be de- 
scribed in detail while onlv the special features of the 
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larger amplidyne unit will be briefly mentioned 

There are many features incorporated in the desig1 
of the unit that are different from those used in stand 
ard aircraft motors. Some of these items are brought 
about by the peculiarities of the amplidyne and some 
by the application requirements. However, all reports 
indicate that these amplidynes are satisfactorily furnish 
ing readily controllable power for the gun turrets in the 
B-29 Superfortresses. 

The amplidyne is the generator end of a two-bearing 
motor-generator set. In this particular application the 
amplidyne is designed with a field winding suitable for 
operating from the output of an electronic control. The 
details of how the amplidyne windings operate will be 
explained later in the section on the amplidyne genera 
tor stators. ; 

The amplidyne could be compared to a two-stage gen 
erator system in which the field of the first generator 1s 
excited by a small control power and the output of this 
generator excites the field of the second and larger gen 
erator. The main difference between the two-stage gen- 
erator and the amplidyne is that the two separate arm: 


ELECTRICAL MANUFACTURING 















es and the second field ot a two-stage generator are 
eplaced by an armature and a quadrature field in the 
plidyne. There are four corresponding parts of an 
plidyne : (1) the control field, which is similar to the 
eld of the small generator; (2) the armature of the 
rst generator which is the armature of the amplidyne ; 
) the field of the,second generator which is also the 
mature of the amplidyne plus the quadrature winding 
the amplidyne, and (4) the armature of the second 
senerator which is comparable to the load terminals of 
le amplidyne. Therefore, it can be seen that the arma- 
ure of the amplidyne is performing the function of a 
venerator twice and as a field once. 


SIZE AND RATING 


lhe 530-watt amplidyne motor-generator shown in 
igure 1 weighs approximately 29 pounds and is rated 
m the basis of full load 10 minutes and no load 20 min- 
ites. The small box on the side contains a fixed resistor 
ised by the factory to adjust the characteristics. A 
standard AN-type connector is used. Although the rat- 
ng is based on 60-volt, 8.8-ampere output, the unit is 
apable of 15.5-ampere output for 5 seconds at 60 volts, 
1 45-ampere output at about 15 volts. The larger am- 
lidyne is rated at 23 amperes at 60 volts for 10 min 
ites or 40 amperes for 5 seconds. This amplidyne 1s 
\ipproximately 17 inches long as contrasted with 11 
nches for the smaller amplidyne, and its general appear 
ince is as shown in Figure 2. The resistor for adjust- 
ng this unit is mounted in the base. 


Fig. 1.—Remote-control 530-watt amplidyne. Motor 
end on the left, generator end on the right. 











Motor 





Fig. 2—Remote-control 1350-watt amplidyne. 
end on the right, generator end on the left. 
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QUADRATURE FIELD 





CONTROL FIELD 


Fig. 3—View of the stators for the two amplidyne 
generators, showing the various field windings. 


. 

The amplidyne is a link in a system consisting of the 
following four basic units: A sighting station contain- 
ing selsyn generators; the gun mount containing the 
turret drive motor and the selsyn control transformers ; 
a servo-amplifier whose input is connected to the con- 
trol transformers ; the amplidyne generator whose con- 
trol fields are connected to the output of the servo-ampli- 
fier and whose output is connected to the turret motor 
armature. 

When the selsyns are in correspondence, there is no 
output from the amplidyne. The sighting station and the 
gun are in alignment and the turret remains stationary. 
When the selsyns are not in corresponding positions, 
the servo-amplifier has an unbalanced d-c output which 
is amplified by the amplidyne. This causes the ampli- 
dyne generator to drive the turret motor in a direction 
to correct the position of the guns with respect to the 
sighting station. 

The stator core is a laminated structure as shown in 
Fig. 3. This core is stacked and riveted with a tight 
arbor in the bore. The air gap of this amplidyne is .010 
inches and is maintained as a punched diameter. The 
stator core being iron and the case magnesium, which 
expands much faster than iron with an increase in tem- 
perature, a very close tolerance on fit must be main- 
tained between the stator outside diameter and the case 
inside diameter to prevent cracking the case at low tem- 
perature or the loosening of the stator at higher temper- 
ature. Therefore the outside diameter of the stator 





Fig. 4. 


Series winding for the motor end of the 
530-watt amplidyne, punched and welded to form 


one complete turn around each pole. 
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View showing remote control equipment in one of 
the lower turrets of a B-29. 


must be ground to fit the inside of the frame. 

The windings are shown in their relative positions in 
Fig. 3. It is apparent from this that the quadrature 
winding is made up of four small coils instead of two 
large ones with a span of approximately one-fourth the 
circumference of the stator. Space limitations prevented 
the windings from being put from one side of the field 
to the other so four coils were used and so connected 
that effectively they formed two coils. Therefore the 
flux from these coils forms a pole, the center of which 
is the wide slot. The reason for this wide slot in the 
center of the pole is to allow a zone of no flux for com- 
mutation of the quadrature current. The next winding 
added is the compensating winding, also shown in Fig. 3. 
This winding is distributed as nearly as possible in the 
same manner as the armature winding and is in the 
same axis as the control field winding. 

The action of the stator winding is approximately as 
follows. The control winding sets up a small flux. The 
armature rotating in this flux generates a voltage across 
the quadrature brushes. The quadrature winding con- 
nected in series with the quadrature brushes aids the 
mmf due to the armature reaction of the quadrature 
current. The armature rotating in this greater flux pro- 
duces a load voltage. However, if the load were con- 
nected across the load brushes of the amplidyne, the 
voltage would-drop to nearly zero. Therefore, the dis- 
tributed compensating winding is added in series with 
the load brushes to neutralize the armature reaction of 
the load current. The resistor used for adjusting the 
characteristics of the amplidyne is connected across this 
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Fig. 7.—Brush mechanism for the 1350-watt am- 
plidyne. Springs between brushes and plastic boxes 
are not shown. Pigtail comes out the side of the 
brush to prevent interference with the spring. 








winding. In order to operate with electronic equipment 
the resistance of the control fields had to be in the neigh- 
borhood of 1500 ohms each. This necessitated the use 
of several thousand turns of .0063-inch wire. Due to 
space limitations, a special, tough, varnished wire was 
used. 

The motor stator consists of a yoke made of special 
magnetic steel tubing, eight laminated pole pieces, a 
shunt winding. and a series winding. The series wind 
ing was added to obtain very quick starting and to limit 
the inrush current. The internal and external diam 
eters of this yoke are carefully ground to maintain the 
proper air gap and the proper fit between the yoke 
and the case. Pole pieces are made of punchings and 
stacked and riveted with a square rivet as shown in 
Fig. 4. The shunt field coil consists of four layers. 
each made up of ribbon wire. Although more difficult 
to make, square wire was used for its high space factor. 
These layers are carefully insulated from each other and 
the whole assembly is made into a coil spool. The pole 
pieces are pushed through this coil spool and hold it in 
place in the stator. The series winding shown in Fig. 
4 is punched from sheet brass and welded at one end. 

It was found necessary to over-insulate both of these 
stators as well as to give them a full immersion in 
varnish and bake them, since the service conditions re- 
quire the operation in regions of high-relative humidity 
for long periods of time. An added coating of insula- 
tion with a very tough surface was added to withstand 
the effects of the carbon dust and the altitude treatment 
of the brushes from causing the windings to ground. 

The 1350-watt unit requires commutating poles be- 
cause of its larger rating. Fig. 5 shows the commutat- 
ing poles with.the commutating winding and series 
winding installed. Notice that the winding consists of 
one solid conductor with a single welded joint in the 
center. The four main poles are added in the spaces 


shown in Fig. 5. 

The rotors must be capable of operating continuousl) 
at 9,000 rpm and 7,000 rpm. The rotor for the smalle: 
amplidyne will withstand overspeeds up to 15,000 rpn 
for short periods of time and the rotor for the larger unit 
will stand 10,000 rpm for short periods of time. Thx 
rather high speed used in these continuously operating 
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units was especially selected to minimize the weight. 
It can be noticed in Fig. 6 that a molded winding 
support was used and the winding banded to this sup- 
port with steel banding wire soldered into a continuous 
piece. It can also be noticed that the windings are com- 
pletely banded with glass cord between the commutator 
and the iron. Glass insulation is used on the wire in 
the rotor to withstand the heating, mainly under over- 
load conditions. As an added precaution to hold the 
windings in place under the high speed and for added 
electrical protection the rotors are immersed in a phenol 
resin compound, drained, and baked. 

Since the main load-voltage flux of the amplidyne is 
produced by current generated in the armature, the 
irregularities of the commutator surface or vibration of 
the machine due to out-of-halance of the rotor is very 
letrimental to the smoothness of operation of the unit. 
Therefore diamond turning of the commutator is used 
to produce a finish much more smooth than obtained 
hy grinding. The rotor is given a very careful balance 
so that at approximately 7,000 rpm on the large ma- 
chine the total vibration is held to .001 inches when 
assembled in an amplidyne and the amplidyne placed 
on a freely moving support. The smaller amplidyne is 
held to a limit of .0005 inches while operating at 
9,000 rpm. 


BRUSH MECHANISM 


\nother important difference between the large and 
small amplidyne is in the design of their brush mechan- 
isms. In the case of the smaller amplidyne the brush rig- 
ging has a molded yoke which supports the brush arm 
pivot and contains the connections between the brushes 
in this unit construction, the brush spacing is accurately 
controlled in the mold and the brush position may be 
adjusted without disturbing the flange position or end 
play of the amplidyne. The larger amplidyne has the 
box-type mechanism as shown in Fig. 7. The illustra- 
tion is practically self-explanatory except that it should 
be noted that the molded plastic boxes that hold the 
springs on the brushes are mounted in rectangular 
openings in the steel case. The box-type mechanism is 
a later development which allows easier replacement of 
the brushes and also provides high velocity ventilation 
to the brushes and commutator. Amplidynes using this 
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Performance curves for a typical remote-control ampli- 
dyne motor-generator set showing speed, efficiency and 
amperes input versus watt output 


type of mechanism show very consistent tests both dur- 
ing the warm-up period and after heated to operating 
temperature. 

Fig. 8 is an exploded view of the 530-watt amplidyne. 
This is a photograph of an older model and does not 
show the resistor mounted on the side of the unit just 
above the connector. A resistor is included across the 
compensating winding to adjust the compensation dur- 
ing test. The flanges are held on by four through-bolts 
and the fan is locked against the shoulder on the shaft 
by means of a hex nut, a key, and an eared lock washer. 
The base is cast integrally with the case with a box on 





Fig. 5 (Left).—Series and commutating windings assembled in the yoke of the remote-control, 1350-watt am- 
plidyne. All lead connections and the winding consist of a single solid conductor with one welded joint. Fig. 6 


(Right).—Rotor for the remote-control 1350-watt amplidyne shown in two stages of manufacture. 
molded winding support and in the finished rotor the banding holding the winding against this molded support. 
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Notice the 


125 








Fig. 8.—View showing components of the assembly of the 530-watt amplidyne. 


one side for the connector assembly and on the other 
for radio interference capacitor. 

The 1350-watt amplidyne assembly is essentially the 
same as the 530-watt unit except for the boxes over the 
brushes which can be easily removed. Also, the base 
is a separate magnesium die casting which is held to 
the steel amplidyne case by means of two straps. 

The electrical specifications on these units are iden- 
tical with the exception of the output current rating. 
Every unit is tested in production for no-load output 
excitation, variation in output voltage, excitation re- 
quired to obtain rated turret speed with wind load, ex- 


citation necessary to obtain full-load output current 
with a stalled turret-motor load and the residual cur 
rent that is left when the excitation is removed and the 
stalled turret motor is still connected. All of these s 
limit the design that it is practically impossible to con 

pare the amplidyne rating electrically with that of any 
other type of motor-generator. Also, as is noted in the 
first section of the article, these units must be capable oi 
considerable overload. This also increases their size 
and weight. A set of performance curves for a typical 
remote control amplidyne motor-generator set is shown 
on the preceding page. 


Stratosphere Planes to Extend Range of Television and FM Broadcasts 


50 miles. 
nator, C. 


Solution of the problem of get- 
ting television and FM transmit- 


According to the origi- — or 


E. Nobles, 27-year-old 


relaying stages required by 
any previously proposed system 


ter antenna high enough to éxtend 
the horizon to reasonable eco- 
nomic limits is the proposed 
“Stratovision” system of broad- 
casting from pressurized cabin 
airplanes cruising six miles in the 
air. Programs for the system 

a joint development of the West- 
inghouse Electric Corporation 
and The Glenn L. Martin Com 
pany—would be beamed from 
conventional ground studios by a 
special ultra-short wave radio link, 
similar to radar. Similarly, 
beamed plane-to-plane connec- 
tions would form a’ nationwide 
network. Each plane would re 
ceive and broadcast four television 
and five FM programs simul- 
taneously over an area 422 miles 
in diameter. Because of the alti 
tude, only one-fiftieth the power 
would be required as for a ground 
transmitter with a range of only 


Westinghouse engineer, the recep- 
tion of Stratovision broadcasts 
would be practically free from in- 
terference and distortion normally 
caused by reflected ground waves 
and the numerous amplifications 
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With the fourteen planes shown it 
would be possible to cover 7& 
per cent of the population at a 
fraction of the cost of using relay 
towers or a $100,000,000 coaxial 


cable network. 
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Developing a Heavy-Duty Sander 
with New Electric Drive 


* Here is the story of the growth of the design of an unusual 


tool with carefully engineered features including a_ trans- 


mission unit for orbital 


motion 


of abrading particles. 


PETER ZASADNY 
Engineering Department 
Sterling Tool Products Company 


NDUSTRY’S recognition and acceptance of tech- 
nical advances made by the manufacturers of coated 
abrasives has been clearly demonstrated in the past 

five years. Pressed by the urgency of wartime sched- 
ules, production executives were quick to utilize the 
rapid material removal properties of coated abrasives 
in an infinite number of ways. 

Although the initial development of the Sterling 1000 
Portable Electric Sander started long prior to Pearl 
Harbor, its subsequent development and production was 
accelerated by the demands of the U. S. Army Air 
Forces for a finishing tool to reduce maintenance time 
on the servicing of propellers, turret blisters and other 
aircraft components. The use of the Sterling 1000. 
however, was not restricted to the U. S. Army Air 
Forces, but was accepted by industry wherever a port- 
able sanding machine could be used. 

Before discussing the design, material and construc- 
tion features of this machine, it might be well to review 
the basic considerations which determined the type of 
sanding action, size, and weight of the sander. 


CHOICE OF MOTIONS 


Of the sanding motions most commonly used in port- 
able machines, four are most noteworthy: 

(a) Straight-line motion; in which the abrasive 
grains are continuously moving in one direction. 

(b) Reciprocating motion; in which the abrasive 
grains move in two directions. 

(c) Rotary motion; in which the abfasive grains 
move in a circular path such as produced by a disk 
sander. 

(d) Orbital motion; in which the abrasive grains 
move in circular orbits against the work. In this action 
each grain cuts a furrow which is crossed and recrossed 
from many different directions by furrows cut by ad- 
jacent grains. The ability of the grains to refracture 
themselves, thus presenting new sharp cutting edges, 
makes this type of sanding action very efficient. 

Field research and laboratory tests indicated the de- 
sirability of orbital motion for the new machine. Fur- 
ther tests showed that grains moving at the rate of ap- 
proximately 250 feet per minute gave the best results 
consistent with most abrasive “mileage,” high degree 
of surface finish, and speed of material removal. 

\ preliminary study indicated that a *4 ¢-inch diameter 
orbit at 5,000 revolutions per minute would give a 
linear surface speed of approximately 246 feet per min- 
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Since the widest choice of 
commercially available abrasives is obtainable in cut 
sheets of 9x 11 inches, the sanding pad was designed 
to utilize one-third of a standard sheet, or 3.66 x 9 


ute to each abrasive grain. 


inches. Thus each standard 9 x 11-inch sheet furnishes 
three sheets of abrasives suitable for use with the sand- 
ing pad. To utilize further the wide variety of abrasives 
and grain sizes available, a quickly detachable sanding 
pad equipped with tumbler-action, abrasive-paper locks 
was developed and incorporated into the sander. 

In order to prevent operator fatigue it was decided 
that the sander should not weigh over eight pounds 
and should require the use of only one hand to guide it 
over the work. 

With a background of twelve years of experience in 
making portable sanders, consideraole data relative to 
the application of sanding machines and material-re- 
moval characteristics of commercial abrasives as used 
on the various materials were collected. Supplementing 
these data was a record of faults previously encountered 
in portable sanders, particularly electric sanders. These 
were as follows: 

(a) Excessive vibration in operation. : 

(b) Excessive wear of moving parts due to infiltra- 
tion of abrasive dust. 

(c) Excessive temperature rise due to inadequate 
cooling. 

(d) Short service life of sanders due to general in- 
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Fig. 1—Removing the dust-filter for cleaning or for 


inspection of the motor. 


adequacy of design and manufacture. 

Having established the fundamental principles of op 
eration, physical dimensions and weight, the task of de- 
signing a machine to eliminate, or reduce to a minimum. 
the previously mentioned weaknesses was the next step. 

The problem of reducing vibration to a level below 
the threshold of human annoyance was most important, 
for the following reasons: Machines operating at a vi- 
bration level below the threshold of human annoyance, 
invariably have a longer, trouble-free, life expectancy 
than machines operating above that level ; damage to cer- 
tain materials and structures being sanded is eliminated. 
This was most noticeable in the use of oscillating and 
reciprocating type sanders of improper design or con- 
struction, in the sanding of acrylic plastics, various 
thin-shell aircraft assemblies, and many types of fine 
cabinet work. Excessive vibration was a factor which 
retarded the use of these machines in these and numer- 
ous other applications; the effect of excessive vibration 
on the operator's efficiency and health is a problem so 
widely recognized that a lengthy discussion of it here 
would be superfluous. 

To practically eliminate the vibration imparted to 
the sanding pad, via the drive head, it was mandatory 
to keep the inertia forces as low as possible by reducing 
the weight of the driving elements to a minimum con- 
sistent with the structural requirements of the members. 
The vibration created by the drive head and sanding 
pad is thus cancelled out by a counterweight actuated 
by a pair of synchronized cranks 180 degrees out of 
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phase with an identical pair of synchronized cran 
which actuate the drive head coupled to the sandin; 
pad. It is obvious that any excess weight in the dri 
head and sanding pad would necessitate additional weig 
on the counterweight. It was in the interest of obtain- 
ing maximum dimensional stability with a minimum 
of weight that the drive head was designed to be an 
aluminum alloy die casting. 

Excessive wear of motor parts due to infiltration of 
dust and excessive temperature rise due to inadequat 
cooling were problems directly resulting from the ven- 
tilating air required for cooling any electric motor suit- 
able for use in a portable sander. Unless it is ex 
cluded or filtered out, the dust produced in the act of 
sanding will pass through the motor where it ma) 
lodge in the bearings, on the brushes and commutator, 
causing excessive wear, and also collect on the wind- 
ings, reducing the transfer of heat to the housing. 


VENTILATING THE MOTOR 


There were several possible solutions of these diff- 
culties and a brief examination would indicate the fol- 
lowing: The use of a fully enclosed explosion-proof 
motor of adequate size to dissipate the heat generated 
in operation by direct dissipation from the housing area 
without the necessity of ventilating air; the use of an 
induction motor requiring no brushes or commutator : 
reverse the direction of air flow so as to exhaust at the 
bottom or commutator end; provide an adequate filter 
in the air-intake duct of the motor housing. 

The first and second approaches were ruled out be- 
cause a motor of either type would be of such size that 
the weight of the complete machine would be consider- 
ably in excess of the eight-pound limit. 

The third solution required a brush-holder arrange- 
ment above the fan which would have to be mounted at 
the lower end of the armature shaft. This complicated 
the servicing of the commutator and would necessitate 
the removal of the brush holders to remove the armature 
assembly. A further disadvantage was that the air 
would be exhausted upon or near the work surface. 
scattering the particles of abrasive-laden dust about a 
wide area. 

The fourth choice was incorporated in the final de- 
sign. It consisted of a cartridge-type, instantly remov- 
able dust-filter placed in the front opening of the motor 
housing. A five-ply cellulose filter-element sandwiched 
between two layers of wire screen, the entire assembly 
being bound with wool felt, comprises a unit that filters 
out approximately 95 per cent of the abrasive dust in 
the air normally drawn in by the motor fan at the rate 
of 9 cubic feet per minute. The dust filter is retained 
within the housing and protected from accidental damage 
by a self-closing, die-cast, aluminum grill on the front 
of the main housing. Fig. 1 shows the filter being re 
moved for cleaning, which requires merely a couple of 
light taps to loosen and shake out the dust. 

Removal of the filter also allows access to the com 
mutator and brushes for cleaning or inspection. Upon 
the recommendations of safety interests, a formed-metal 
commutator guard has been built into the motor com- 
partment to prevent accidental contact by the fingers of 
an operator while inspecting or servicing the commu- 
tator or brushes. This guard is shown in Fig, 2. 
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The main housing of the sander is partitioned into 
two main compartments, one occupied by the motor and 
the other occupied by the transmission-unit assembly. 
This construction was expressly designed to prevent 
the leakage of ventilating air through any portion of 
the machine other than the filter. Therefore, all venti- 
lating air entering the motor compartment is caused to 
pass through this filter to remove the abrasive dust. 
There is, however, considerable abrasive dust in the im- 
mediate vicinity of the sanding pad and transmission 
unit which is not subject to be drawn into the stream 
of air passing through the filter. The exclusion of this 
dust from the transmission-unit assembly is accom- 
plished by a synthetic-rubber dust sock bonded to the 
stationary center bearing plate and the moving drive 
head. This synthetic dust sock is clearly illustrated in 
Figs. 3 and 4. Another equally important function 
of the sock is to retain the oil within the transmission 
unit. It thereby serves a purpose similar to that of a 
crankcase in an automobile engine. 


SELECTING A MOTOR 





\s previously mentioned, inadequacy of design and 
manufacture would be contributing factors to short serv- 
ice life ; this is particularly true when the motor is much 
too small for the duties imposed upon it. It was for 
that reason that one-fifth horsepower was established 
as the minimum output for the new motor, which was 
double that of its predecessor. It was felt that a good 
sander would have to be constructed to provide an ade- 
quate speed regulation with a drop in speed between no 
load and double normal load not exceeding 15 per cent. 
The choice of type of motor was narrowed down to the 


well known two-pole series, universal motor generally 


used in portable tools. The high power-weight ratio, 
plus the fact that it can be used interchangeably on al- 
ternating or direct current without an unfavorable 
variation of performance, justified this choice despite its 
unfavorable torque-speed characteristics. In fact, the 
motor finally used in the Sterling 1000 has a speed regu- 
lation much better than anticipated, involving a drop in 
speed averaging only 11 per cent between no load and 
double normal load. Since the maximum safe operating 
speed for a one-fifth horsepower series motor on con- 
tinuous duty is about 18,000 revolutions per minute, and 
since the optimum pad speed was established at 5,000 
revolutions per minute, a ratio of three-to-one between 
the armature shaft and the transmission unit was per- 
missible, yet kept the armature speed well within safe 
limits. 

Knowing the type and size motor required, studies 
were made to determine the most advantageous arrange- 
ment for the motor. About two dozen designs were 
evolved showing the motor disposed in different places 
and at different angles over the base of the machine. 
In a horizontal position, the motor covered practically 
the entire available base and produced a_ top-heavy 
design. An angular relation of the motor to the trans- 
mission necessitated bevel gearing with its higher pro- 
duction costs. A vertical arrangement with a direct 
drive from the armature pinion to the first crank gear 
gave the most desirable design, considering all factors. 
The first development model incorporated a_ helical 
pinion cut directly on the armature shaft which meshed 
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with one of five helical cut gears in the transmission 
unit. The reduction in noise level of the helical gear 
train was not enough to justify the thrust loads inci- 
dental to this type of gearing, so it was abandoned 
in subsequent models and spur gears were used instead. 
The vertical disposition of the motor at the forward end 
of the machine was ultimately decided upon, thus per- 
mitting a handle at the rear of the machine yet not 
overhanging the base. 


AIR-FLOW FOR COOLING 


As previously mentioned, the ventilating air for the 
motor entered the air-intake duct after passing through 
the filter placed at the frorit of the machine. To utilize 
the maximum air flow created by the action of the fan, 
it was found expedient to provide two separate baffles 
in the air circuit. The first is a round sheet steel baffle 
0.025-inch thick, with a hole in the center just large 
enough to slip over the armature laminations. The out- 
side diameter is 2% inches and the baffle is placed in 








Fig. 2—Interior, with filter removed; commutator 
guard across center of opening is also removable. 


129 































































aT, 
OER ME 


























































Fig. 3-—-Components of the transmission unit showing 


counterweight and drive head. 









the housing cap and retained by a snap ring so that 
the clearance between the lower part of the fan -blades 
and the top surface of the baffle is %o-inch. A series 
of air-flow tests showed that an additional 2 to 3 cubic 
feet of air were drawn in by the fan with the baffle in 
place as against the operation of the motor minus the 
baffle. A further increase in the cooling function of the 
ventilating air was effected by inserting a secondary 
baffle under the field coils at the top of the field ring 
This baffle consists of two identical fibre stampings 
which have a profile exactly the same as the inside of the 
motor compartment. In assembly, the outer edge of the 
baffle is contiguous with the inner wall of the motor 
compartment, thus effectively preventing the short-cir- 
cuiting of the air flow through the openings caused bj 
the flats on the front and rear of the field laminations 
The air flow is therefore compelled to follow the path 
formed by the outside diameter of the armature-lami 
nation stack and the inside contour of the field-lamina- 
tion stack. Since the temperature rise in the armature 
exceeds that of the field windings, the prudence of 
directing the cooling air over the armature is quite ob- 
vious. Temperature recordings during heat runs have 
justified this element in the arrangement of the motor 
components. 

The armature is, of course, statically and dynamically 
balanced by the motor manufacturer. Commutator leads 
are reinforced and covered with a heavy-duty serving 
to prevent loosening due to centrifugal force. It is sup- 
ported at the top and bottom ends by adequate ball 
bearings which are accessible for periodic lubricatiot 
or service when necessary. 

The field ring assembly is of the conventional two:- 
pole type with laminations having two flat sides. The 
field coils are secured to the field ring by metal clamping 
strips over fiber insulating paper. 

Brushes are of the combination brush-and-spring 
type having a 4 x %4-inch cross section. Fibre insulator 
washers are provided over the inner terminal of each 
brush holder. 


SWITCH AND CORD 


In accordance with the initial concept of dividing the 
sander into basic units readily removable for servicing 
without mutual interference, the cord assembly, switch, 
and other connections are assembled to a steel escutcheon 
of channel cross section curved to conform to the out- 
line of the handle and inserted in same. Inasmuch as 
switch failures in portable tools generally account for a 
noticeable percentage of service complaints, it was de- 
sired to simplify the removal or replacement of this 
assembly. Therefore, the rear end of the housing cap 
has a cast-in recess to receive the forward end of the 
escutcheon which extends in intervening relation be- 
tween the housing and cap. Thus the rear housing 
cap screw not only secures the cap to the housing, but 
also anchors the escutcheon to the housing. To remove 
the escutcheon assembly for servicing the electrical con- 
nections, it is only required to loosen the two housing 
cap screws about two turns, remove the single mount- 
ing screw at the bottom of the escutcheon, and with- 
draw the escutcheon assembly from the handle until 
it disengages the housing and cap. 

The switch is located on the escutcheon at a point 
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where it can be conveniently operated by thumb. It is 
rated at 6 amperes, 115 volts, and 3 amperes, 230 volts. 
The actual current flowing through the switch at normal 
load is about 1 ampere. However, starting currents 
may attain values approaching 3 amperes at 115 volts. 

Because of certain physical limitations it was impos- 
sible to use the standard escutcheon plate supplied by 
the manufacturer as a part of their switch. The 
standard plate was wider than the Sterling escutcheon 
and in addition was flat instead of curved. It became 
necessary to redesign this element of the standard switch. 
This also required a modification of the standard slider 
button, which resulted in a %-inch narrower button. 
Through a satisfactory arrangement, Sterling Tool 
Products Company furnishes its own special switch- 
mounting plates and escutcheons to which are riveted 
the switch components by the switch manufacturer and 
returned to Sterling Tool Products Company for further 
assembly. This makes possible an integrated, custom- 
built unit which uses standard electrical parts and 
processing. 

A molded-rubber strain reliever protects the power- 
supply cord where it emerges from the bottom end of 
the escutcheon. The cord is of the three-conductor 
type and has a ground lead with a screw jack and plug 
attached. The other end of the ground conductor is 
connected to a terminal lug riveted to the under side 
of the escutcheon. Properly connected, this provides 
additional safety to the operator. To remind the opera- 
tor to use the ground connector and to plug the cord into 
a line of the proper voltage is a plastic caution band 
permanently wrapped around the cord at the plug. This 
band is printed in red and white colors and contains the 
legend : 

CONNECT GROUND LEAD 


CAUTION—BE SURE SWITCH IS “OFF” 
BEFORE PLUGGING IN 


DO NOT CONNECT 115-VOLT 
MACHINE TO 230-VOLT CIRCUIT 


The entire escutcheon assembly is fitted into a cavity 


in a bakelite handle. A threaded steel sleeve passing 
through the front end of the handle and the housing, 
performs a dual function. It provides a conduit for the 
feld coil leads which are connected within the handle 
cavity to the switch and cord leads by solderless con- 
nectors, and also helps to secure the handle to the 
housing. 

Initially, the main housing was designed with an in- 
tegral aluminum handle which was identical in shape 
with the present bakelite handle. In the early stages 
of development, it was impossible to compute the tem- 
perature rise of the housing under normal conditions. 
Laboratory and field tests, however, indicated that the 
heat transfer to the handle made it uncomfortable to 
hold. Means of exhausting part of the ventilating air 
through the handle were tried without any relief. So the 
only alternative was to supply a handle made of ma- 
terial with low thermal conductivity. The present 
handle, made of high-impact, macerated fabric-base 
bakelite, was the result. A tapped brass insert is molded 
in for anchoring the lower escutcheon mounting screw. 

The angle at which the handle is mounted on the 
housing, received considerable study. It was determined 
that for application of the proper pressure in sanding, 
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Fig. 4—The assembled transmission, surrounded by its 
dust sock. 


this handle should be so related that the pressure sup- 
plied to the abrasive will be uniformly distributed. The 
angle selected is that which is a compromise relating 
the natural angle of inclination of the arm of a man of 
average height in a standing position while sanding on 
work of standard 30-inch height. The angle of the 
handle is also arranged to direct the line of pressure 
through a point somewhat to the rear of the center of 
the sanding pad. In sanding, the weight of the motor 
at the forward end supplies the proper load for most 
efficient abrading under average conditions, but split 
pressure in addition to the weight of the motor must be 
supplied by the operator to the rear of the machine so 
that the pressures at each end of the pad will be equal. 
It so happens that the proper pressure is approximately 
equal to the weight of the operator’s arm so that merely 
maintaining the muscles in a relaxed condition supplies 
the required pressure. Operator fatigue is thus reduced 
to a minimum. 

Perhaps the most interesting assembly in the Sterling 
1000 Sander is the transmission unit which receives the 
power produced by the motor rotating at 15,000 revolu- 
tions per minute and converts it into balanced orbital 


motion at the abrasive paper at a speed of 5,000 revolu- 
(Continued on page 208) 
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Fig. 5—Cut-away view of complete assembly of sander, 
showing components. 


131 











to win the war with 


HE piece of equipment which, more than anything 
else, has made possible the development of the 
atomic bomb is the cyclotron of which perhaps 

two dozen specimens had been built prior to the war, all 

individually designed. Each one represents the careful 
work of electrical designers and engineers in highly spe- 
cialized branches of the profession. Just how the use of 
these complex machines contributed to the capitulation of 

Japan must wait for later disclosure ; it is intended herein 

to describe some of the salient engineering features o! 

one of them that may be regarded as more or less typical 

that installed at the Massachusetts Institute of Tech- 
nology. 

Atomic transmutations can be produced if sufficiently 
high-speed particles, such as the positive ions of gases 
like hydrogen, deuterium, or helium, are made to bom 
bard targets containing the atoms which it is desired 
to transform. For effective ‘“‘atom-smashing,” a 
bombarding particle must generally have speeds ranging 
from about 10,000 and 30,000 miles per second or more, 
in order to penetrate the outer electronic shells of an 
atom and actually strike the tiny atomic nucleus itself. 
Knormous repulsive, forces must be overcome when a 
positive projectile approaches a_ positively charged 
atomic core, but a direct nuclear hit must be scored in 
order to produce transmutation, to release high energy 
neutrons, gamma rays, and other particles, or to produce 
artificially radioactive atoms. 

In order to attain sufficiently high-speed particles for 





Cyclotron at Columbia University, showing dees in 


place between magnet poles. Magnet weighed 85 tons 
with 5'% tows of oil-cooled copper coils. 
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The Cyclotron— Granddaddy otf 
the Atomic Bomb 


* Known popularly as an “‘atom-smasher,” this product of the 
physicist’s need and engineer’s techniques has helped materially 
basic building-blocks of the universe. 















nuclear disintegration work, positively charged ions 
must be speeded up by electrical forces which are 
equivalent to the total effect produced by potentials of 
1 to 10 million volts or more. 

Upon the cover of this issue of ELectricaL Manv- 
FACTURING is shown a close-up view of the electromag- 
net of the MIT cyclotron, the dees in place between the 
magnet poles. The picture shows the outside casing o/ 
the magnet windings and the huge frame of the mag 
netic circuit. : 

Another machine for similar purposes is sometimes 
confused in the popular mind with the cyclotron. This 
is the Van de Graaff generator, named for its designer, 
and comprising means for collecting an electrostatic 
charge in a sphere, suitably insulated, from which a 
constant, high-voltage, direct current flows, with ap- 
propriate means for producing a flow of ions. This 
machine is characterized by the large sphere and by 
heavy insulators upon which it is mounted. 

The purpose of a cyclotron is to furnish a heavy 
stream of atomic particles, moving in a controlled path 
at high velocity and capable of being directed against a 
target, in order to effect disintegration of other atomic 
particles, all without the use of high voltages. It con- 
sists essentially of a source of ions and a flat, circular, 
enclosed and exhausted space wherein the ions may 
whirl in a spiral path with accelerating velocity under 
the combined influence of a strong but steady magnetic 
tield and an electric field alternating at radio frequencies. 
The electric field is maintained between two electrodes 
called the “dees’”’ because of their shape, separated by a 
narrow gap across which the whirling ions speed, re- 
ceiving accelerating impulses as they do so, in a manner 
that may be compared to the process of commutation in 
direct-current rotating machinery. The magnetic field 
is supplied by a large electromagnet of conventional 
design except for its size, its intensity of field, and the 
energy expended in maintaining it. 

It will be seen that to design such a machine, with 
controls adequate for the handling of a powerful flow of 
emergent atomic particles is a problem that might well 
challenge any electrical designer. 

The ion source in the MIT cyclotron is a low-voltage 
vaseous discharge maintained by emission from a coiled 
filament of tungsten wire 50 to 80 mils in diameter, sup- 
plied from a 2-kilowatt oscillator at 150 kilocycles. An 
are is also struck and maintained from a small motor- 
generator. Into the emission from the filament and the 
are, all located at the center of the dees, is fed a tiny 
stream of deuterium gas from which the ions are sepa- 

rated and start on their spiral speedway. 
The electric field between the dees is produced by at 
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BURRS NO LONGER SNAG! 


Before Phillips Recessed Head Screws were used for trim 
and seat assembly in this motor bus, burrs on slotted 
screws snagged passengers’ clothing, caused many nuis- 
ance complaints. In spite of extra time for slow hand 
driving, and smoothing heads, some burrs got by. 


PLANS GET 0.K. TAG! 


Because Phillips Recessed Head Screws take heavier driv- 
ing pressures without danger of burring, driver skids, or 


slant driving, fastenings are stronger, more rigid than with 
slotted screws. Designers are freed of slotted head handi- 
caps, can often reduce number of screws needed. 


NO ASSEMBLY LAG / 

With Phillips Screws, burr-trouble ended, and savings 
began—-as much as 40% in assembly time and labor, 
because power driving became practical. Also saved was 
the time formerly wasted disassembling, refinishing, and 
reassembling parts scarred by driver skids. 


APPROVALS "IN THE BAG” 


Burr-free Phillips Screws are not only kind to clothing... 
the Recessed Head on exposed surfaces looks better, 
blends with the practical smartness of modern design. 
Give your product this cost-trimming, customer pleasing 
sales appeal! 


Its Philliyos --- the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 
... It’s the exact pitch of the angles that eliminates driver skids. 
... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 
... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 


product now. 


WOOD SCREWS e MACHINE SCREWS e Het @ SCREWS « STOVE BOLTS 
ee ¢©« © © © ¢ © Made in all sizes, types and head styles © © © © © © © @ 


The H. M. Harper Co., Chicago, Il. Pheoll Manufacturing Co., Chicago, Il. 

international Serew Co., Detroit, Mich. Reading Screw Co., Norristown, Pa. 

The Lamson & Sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Manufacturers Serew Products, Chicago, II!. Scovill Manufacturing Co., Waterville, Conn. 

Milford Rivet and Machine Co., Milford, Conn. Shakeproof inc., Chicago, III. 

The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Conn. 
New England Screw Co., Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Canada 
Parker-Kalon Corp., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. 

Pawtucket Screw Co., Pawtucket, R. 1. 


ee es @ eeeeeee e# @eeeee#ee#e@ eeeeee#eees@*® ee e828 @ 


American Serew Co., Providence, R. 1. 
Atlantic Screw Works, Hartford, Conn. 
The Bristol Co., Waterbury, Conn. 

Central Screw Co., Chicago, III. 

Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 
General Screw Mfg. Co., Chicago, Il. 
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Cyclotron being set up at the University of Illinois. 
Electromagnet in background. 


oscillator circuit the design of which is a specialized 
problem in radio engineering of unusual complexity. 
It is necessary to maintain a frequency of ten to twenty 
megacycles with a potential difference of 100,000 to 
200,000 volts between the faces of the D-shaped elec- 
trodes. In the machinesat MIT this is accomplished 
with the use of self-supporting coaxial quarter-wave 
resonant lines of large diameter. About ten kilowatts 
is required for this purpese in each of the two dee lines 
and another ten kilowatts is nécessary for the accelera- 
tion of the spiraling ions and to supply resistive losses. 

This power is furnished by a neutralized oscillator 
with feed-back excitation from the load. Two RCA 
899A power tubes are arranged in a push-pull, tuned- 
plate, tuned-grid circuit with a multiplicity of adjust- 
ments and tuning controls. Tuning and circuit char- 
acteristics are such that power is supplied only at the 
resonant frequency of the dee system. Measurements 
have indicated an efficiency well in excess of 50 per 
cent at 40 kilowatts input. 

The large electromagnet has parallel, horizontal pole 
faces 42 inches in diameter, 5% inches apart. The dees 
in their vacuum casing are placed between these pole 
faces when the machine is in operation. The maximum 





Dees of the. MIT cyclotron and their enclosing 


chamber, withdrawn from the magnet. The dees are 
the flat surfaces, separated down the center, within 
the circular opening which, in operation, fits against 
the upper pole piece of the electromagnet with a 
vacuum-tight seal. 
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strength of field is 18,000 gauss, produced by winding 
of copper strip 14 X %-inch in cross section. Ther: 
are 976 turns in each coil, the total weight of coppe 
being about 12 tons. The iron of the magnetic circuit 
weighs about 75 tons. A power input of 90 kilowatt: 
is available for excitation of the magnet, necessitating 
the use of water coils through the winding for cooling 
purposes. 

There are many complicating details, all of which 
must be envisaged and dealt with by the designer. Only 
one will be mentioned here—the arrangements for main 
taining vacuum within the chamber containing the dees 
and the ionic source. There must be simple, positive 
seals where the chamber fits between the poles of the 
electromagnet. The chamber housing the dees must 
have structural strength to withstand not only the at- 
mospheric force of more than 20,000 pounds but distor 
tion by the magnetic field as well. Sidewalls and al! 
attachments are of non-magnetic material. Where ac- 





DEFLECTOR 


Schematic diagram of the cyclotron, showing a typical 

path of the accelerated ions from center to emergent 

beam. Actually, ions may swing around within the 
dees a hundred times or more before emerging. 


cess to internal parts is necessary, large ports and 
vacuum seals are provided. 

Vacuum is maintained by two 12-inch, three-stage, 
fractionating oil-diffusion pumps: each with capacity of 
1200 liters per second at 10° millimeters of mercury. 
These operate in conjunction with a two-stage mechan- 
ical pump of 5-inch bore and 5-inch stroke with a dis- 
placement of 7 liters per second. 

Other details to which the designer must give atten- 
tion but which cannot be discussed here are shielding for 
protection of the operators, the control of emergent 
streams of ions and their targets, focusing of the stream 
within the dees, and considerations of size. 

The MIT cyclotron is capable of operation with 
emergent ion beam intensities as high as 200 micro- 
amperes and with energies for deuterons of the order 
of 16 million electron volts. The power efficiency has 
been computed for conditions resulting in 12 kilowatts 
on the ion beam. Under these conditions the input to 
the oscillator is 50 kilowatts, to the magnet 25 kilowatts 
and to pumps, ion source and other auxiliaries about 
15 kilowatts. This totals 90 kilowatts input, indicating 
an overall net efficiency of more than 13 per cent. 
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f you want them light... strong... 








shock resistant 


lurn to Magnesium alloysfor high quality die castings 


It’s basic that you turn to die castings for definite 
qualities: accurate dimensions, a minimum of 
machining, good surface finish, low cost. But don’t 
stop there—add the benefits of strong, lightweight 
magnesium alloys to complete a job that gives you 
maximum quality ... economy .. . speed. 


Magnesium alloys offer weight economy that is 
unique among structural metals; at the same time 
they have high strength and resistance to shock. 
These magnesium advantages—together with the 
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MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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benefits of die casting—form a combination that 
is doing an increasingly important job throughout 
industry. 

How would magnesium alloys work in your own 
product? For a sound, dependable answer, we in- 
vite you to call upon the accumulated experience 
of many years’ work in Dow’s own shops. Get in 
touch with the nearest Dow office; a technically 
trained magnesium consultant will be assigned to 
work with you. 















Los Angeles « Seattle 








Washunglon Says 






An Analysis and Summary 
of Current News and Reporte 
From Government Sources 





HIS is being written at the tense moment of 
victory over Japan. The relentless power of our 
armed forces, the titanic devastation by atomic 

hombs, and Russia’s entry into the conflict, are bringing 

the war in the Pacific to a quicker end than most of us 
had expected. 

What Washington has said, and what Washington 
has done on the reconversion front during the past 
month suddenly becomes out of date and is only for 
the record. The tempo of reconversion will soon have 
to be stepped up swiftly, even feverishly. For the great- 
est war-making industrial machine that the world has 
ever seen will have to be torn down and rebuilt into 
an equally great and equally potent machine for peace 
and prosperity and the timetable for this gigantic job 
can brook no delays, no detours, no vacillations. 

Already the stage has been set for such action. The 
Army and Navy have acted quickly to cancel four billion 
dollars in war contracts within a day after the first 
offer to surrender came from Japan. More cancella- 
tions will follow to as great an extent as possible so 
that materials for civilian use can be rapidly made 
available. Under the direction of President Truman 
and John W. Snyder, head of the Office of War Mobili- 
zation and Reconversion, all government agencies are 
working on a master plan for reconversion scheduled 
for announcement on official V-J day. It is taken for 
granted that all of the outstanding restrictions on pro- 
duction will be scrapped. But new measures are likely 
to be set into immediate operation to prevent any un- 
controlled scratnble for materials and equipment. Con- 
trols by the War Manpower Commission, obviously, 
will be dropped quickly, although the U. S. Employment 
Service will continue to function to help place ex-war 
workers in civilian jobs. And surplus property disposal 
will immediately assume a position of top importance. 


The President’s Plan 

A major part in the reconversion program will be 
played by the War Production’ Board, but it will be 
guided and directed by the Office of War Mobilization 
and Reconversion. This was foreshadowed by Presi- 
dent Truman in the five-point plan he outlined in his 
recent letter to WPB Chairman J. A. Krug. Sent 
but a day or two before Japan’s surrender offer, the 
plan was apparently formulated in the clear knowledge 
that the war in the Pacific was sweeping to a sudden 
climax, and so it may be taken as setting a pattern for 
reconversion policies to come. Here is a summary of 
the presidential program : 

“1. A vigorous drive to expand production of 
materials which are in short supply, not only because 
of military demands, but to meet civilian demands 
as well. 

“2. Limitation upon the manufacture of products 
tor which materials cannot yet be made available, so 
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LATE WASHINGTON NEWS 


Almost to the split-second of the news of Japan’s 
absolute surrender, the administration has begun 
to act swiftly and decisively on the reconversion 
front. .. . Much of what was being done in the 
first few days had been anticipated and it is dis 
cussed in the columns below. As expected, 
a blueprint for the transition period was laid by 
W PB Chairman J. A. Krug in a detailed “master 
plan” and by Reconversion Director John W. 
Snyder in a 6,000-word report to President Tru- 
man, “From War to Peace—A Challenge”. 
Manpower controls went by the board... . With 
the exception of some 30 to 40 orders all of the 
WPB’s 400 controls were to be revoked within 
a week. . . . The total of Army-Navy cancella- 
tions reached $29 billion, was soon to reach $35 
billion. . . . And so materials would be soon in 
ample supply... . But some shortages would re 
main—primarily tin, natural rubber, and certain 
textiles. . . . Price controls were lifted from lux- 
uries and nonessentials, but they would stay, said 
the OPA, on such civilian items where demand 
would be likely to exceed supply. . And in 
terms of actual production of civilian goods of- 
ficial estimates were cheerful. . 825,000 me- 
chanical refrigerators, 550,000 domestic washing 
machines, and 135,000 electric ranges, during the 
third and fourth quarters of this vear, and 2,500.- 
000 radios by Christmas. 










as to avoid excessive pressure on supply which would 

threaten our stabilization program. 

“3. A broad and effective control of inventories 
so as to avoid speculative hoarding and an unbalanced 
distribution which would curtail total production and 
endanger our stabilization program. 

“4. Granting priority assistance to break bottle- 
necks which may impede the reconversion process. 

“5. Allocation of scarce materials necessary for 
the production of low-priced items essential to the 
continued success of the stabilization program.” 
To what extent industry as a whole is ready for 

quick reconversion is debatable. The cancellation of 
Army and Navy orders will, of course, release needed 
materials, but, on the other hand, it will bring several 
million workers into the ranks of the unemployed, and 
this unemployment may persist until all other factors 
are aligned for resumption of civilian production on a 
full scale. 

But while a temporary “reconversion recession” is 
expected, as a result of the full impact of the sudden 
cessation of war, the long-range view is optimistic, both 
from private and governmental sources. For instance 
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The “factory built” Oil-Cooled 
POWERSTAT Variable Transformers pioneered 
by SUPERIOR ELECTRIC COMPANY fulfill the demand 


for a variable transformer having the following features . 


@ HIGH CONTINUOUS RATING: Oil-Cooled POWERSTAT 


Variable Transformers are designed to operate continuously at currents 














which are double the air-cooled current rating. 


@ HIGH MOMENTARY OVERLOAD CAPACITY: Cooling oil 
in all parts of the POWERSTAT permits high current overloads of short 


duration to be applied to the unit. 


@ INCREASED VOLTAGE TO GROUND: POWERSTATS can 
be safely used at higher potentials to ground because of the high 


dielectric strength of transformer oil. 


@ SAFETY IN HAZARDOUS LOCATIONS: All connections 
are submerged under oil so the Oil-Cooled POWERSTATS may be safely 


used in explosive atmospheres. 


@ SCIENTIFICALLY DESIGNED CONTAINERS: The Oil- 
Cooled POWERSTATS are scientifically designed with optimum radiating 


area, adequate oil circulation and high conductivity tanks. 





Send for Bulletin ME 


SUPERIOR ELECTRIC COMPANY 
449 LAUREL STREET . BRISTOL, CONNECTICUT 
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some economists have stated that recovery will actually 
be helped by all the cancellations coming at one time 
instead of gradually on a piecemeal basis. 

To buttress this favorable long-term view, and by long 
term is meant perhaps no more than six to nine months 
ahead, the WPB has predicted a peacetime production 
of almost eleven billion dollars in eight major classifi- 
cations of goods, including automotive goods, consumers’ 
durable goods, railroad cars, construction machinery, 
general industrial equipment, and heating equipment. 
And the Department of Commerce points again to its 
recent survey which announced that industry is plan- 
ning a nine billion dollar expansion for new plants and 
equipment during the next twelve months. 

For the hard-hit aviation industry, the War Pro- 
duction Board has already developed a postwar Army- 
Navy procurement plan which calls for the expenditure 
of one billion dollars for production models and experi- 
mental work during the first year of peace. This plan 
will serve not only to cushion the shock of cancellations 
of wartime contracts but it will help to maintain the 
aircraft companies’ specialized engineering and produc- 
tion staffs. 

All this is a picture of the shape of things to come 
as it appears on the eve of V-J day. It is necessarily an 
undefined picture and it lacks depth and _ perspective. 
But the next few weeks should see the elements of 
the reconversion program develop with greater clarity. 
And it appears almost certain that the reconversion 
program will be within the framework of basic principles 
set forth by President Truman when he was in the 
Senate early in 1944: “It is the job of the government 
to devise rules of the road, but not to tell the driver 
where he must travel.” 


Reconversion Balance Sheet 

Meanwhile, there was a balance sheet of reconversion 
progress to report. This was given to the nation in an 
item-by-item summary by the War Production Board’s 
Consumers’ Durable Goods Division a few days before 
the surrender of Japan. It focused attention on mate- 
rials and manpower shortages—two conditions that the 
coming of peace in the Pacific should rectify. Here is 
how the score stood at the time of the report: 

Mechanical Refrigerators: Priorities assistance has 
been provided for the manufacture of 265,000 home- 
type refrigerators in the third quarter of 1945. Some 
500,000 units may be made in the fourth quarter, if 
materials are available. Annual output in the best 
prewar year (July 1940-June 1941) was about 3,700,000 
refrigerators. 

In a later report, the WPB announced that authoriza- 
tions have been extended for additional 385,000 refrig- 
erators to be made in the first quarter of 1946, thus 
bringing the total output goal as of April 1 to 1,155,000 
units, 

Washing Machines: Manufacturers of domestic ma- 
chines are receiving assistance for the production of 
350,000 units in the third quarter. Estimates for last- 
quarter production are for 500,000 washers. About 
2,000,000 washers were made in the prewar base year 
period (July 1940-June 1941). 

Electric Irons: A production output of 526,000 may 
be reached in the third quarter of the year, and some 
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750,000 may be made in the fourth quarter, assumi.g 
that materials bottlenecks (sheet iron, nickel, plastics 
and chromic acid) are eliminated. Best prewar output 
was in 1940 when 5,000,000 were made during the year. 

Electric Fans: About 25,000 fans were scheduled for 
production in the third quarter with priorities assistance. 

Small Electric Appliances: Shortages of resistance 
and plating materials, said the report, would make 
possible only a relatively small output of appliances such 
as toasters, waffle irons, percolators, and dry shavers. 

Vacuum Cleaners: Output in the third quarter is to 
reach about 40,000 units. Production is not limited 
by WPB controls, but here again there are scarcities 
in materials, such as textiles for bags and laminated 
steel for the motors. Output in 1940 was 2,000,000 
cleaners. 

Electric Ranges: The third quarter should see com- 
pletion of close to 45,000 ranges. Priorities assistance 
is being granted for the production of 35,000 units and 
an additional 10,000 may be made from materials 
obtained without WPB aid. In the fourth quarter, the 
output may reach 60,000 ranges. Current bottlenecks 
are sheet steel and some components such as switches 
Output in the base prewar year of June 1940-July 1941 
was 600,000 ranges. 


Industrial Equipment 

The report on consumer durable goods was preceded 
by a similar report issued by the War Production 
Board’s General Industrial Division. Here, again, the 
tempo of reconversion was being snagged by manpower 
shortages and lack of certain materials and components 
But, as with consumer durable goods, a quickening of 
the tempo was to be expected as materials and manpower 
would become available after V-J Day. Here is what 
the WPB said in regard to certain industrial categories 

Electrical Motors and Control Equipment: Despite 
heavy cancellations, terminations and cutbacks in the 
military programs, the delivery situation of integral- 
horsepower and fractional-horsepower motors, moto! 
generators, and control equipment has shown little or no 
improvement. Backlog of orders was heavy and short- 
age in components and materials was still critical. 

Refrigeration and Air Conditioning: Components 
and materials are tight but by the fourth quarter the 
flow of units to civilian users should begin. 

Fans and Blowers: The WPB estimated that unde: 
the conditions existing at the time of the report there 
should be “plenty of available capacity for unrated 
business” by the first part of September. 

The backlog of rated orders at the beginning of 
August was $41,000,000, which was 76 per cent of the 
backlog at the end of January, 1945. 

High Pressure Fans and Blowers: Manufacturers 
in this group are still heavily burdened with military 
orders. The backlog of $15,000,000 is 110 per cent of 
the backlog in January, 1945. 

Electric Welding Machines: Backlog of orders fo: 
arc-welding machines was negligible and machines were 
therefore readily available. Resistance welders were 
in a tighter position with a five-month backlog of orders 
on the books. 

Industrial Gear and Speed Changers: Substantial 
cutbacks and cancellations have already been made. 
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In THE TRAFICOUNTER 


The Streeter-Amet Traficounter tabs 900 or more overlapping 
cars per minute at split second contact. As car wheels hit a 
pneumatic tube stretched across traffic lanes the compression 
closes an electrical contact on a diaphragm, operating a Guard- 
ian relay. The relay responds to every impulse but the Trafi- 
counter registers only every other impulse to compensate for 
rear wheel contact. 
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How Relays BY GUARDIAN Count 900 or 


Sj 


A grueling job .. . faithfully responding to 1800 or more impulses per 
minute, hour after hour in rain, heat, and cold the year ‘round. For this job 
Streeter-Amet engineers use Guardian's 6 volt d-c relay, Series 125. 


Here is an example of an application that ordinarily calls for a specially 
built relay. Yet Streeter-Amet finds Guardian’s standard relays good enough, 
dependable enough, and fast enough to do their special job. They save 
money by buying a standard unit. They get quicker delivery. And they have 
the comforting knowledge that replacements parts are immediately avail- 


able if and when needed. Series 125 d.c. relay 

If your application appears to be a “special” it may pay you to look over 
Guardian's standard relays first. And write us. Guardian engineers will Also—iron clad and lamina- 
recommend the relay most suitable for your application. If a “special” is =e te aoe a ; 
really needed they'll help you design it economically. ole ctric counters, snap ont 


blade switches. 


GUARDIAN (@/ELECTRIC 


1627-K W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN INDUSTRY 
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The backlog of orders is still high—four to six months— 
but continuing cancellation of war contracts is bringing 
corresponding cuts in demands for these components. 

Industrial Pumps: Backlog of orders was given as 
$220,000,000, approximately 83 per cent of the backlog 
six months ago. This backlog contained only five per 
cent of unrated orders. 


Electric Motors 

In a separate order the WPB revoked any restrictions 
on deliveries of small commercial electric motors and 
announced that as of June 1 there was a backlog of 
rated orders for 6,400,000 units of these types of motors 
(fractional-horsepower a-c motors of all sizes and 
types and single-phase a-c motors from one to five horse- 
power, except specially designed airborne and shock- 
proof ship-board types). Production has increased, the 
WPB said, from a rate of 250,000 monthly in 1943 to 
600,000 a month in May 1945. 


Electrical Equipment 

A particularly bright picture seems to be developing 
in the field of radio and electronic equipment. Recon- 
version of this field is expected to be “easier and quicker 
than that of any other major industry,” according to 
Melvin E. Karns, the new director of the WPB’s Radio 
and Radar Division. Even before V-J day became 
imminent, Mr. Karns announced that a quota of 50 
per cent of prewar civilian output will be granted manu- 
facturers of electronic equipment, including radio home 
sets, for the last quarter of 1945. 

Meanwhile, the WPB acted to revoke existing restric- 
tions on production and sale of component parts required 
for electronic equipment, and also simplified the “spot 
authorization” procedure under which civilian radio and 
other equipment can be built. Several companies have 


Gunfire Computer Under Test 


recently been authorized to begin production unde 
these “spot authorizations.” 


Price Control 

Control of prices promises to be one of the thorniest 
problems of the reconversion period. Divergence ot 
opinion is wide within industry itself and within the 
administration. But it is expected that President 
Truman will work out a compromise between those who 
advocate continued strict price controls and those who 
want complete relaxation of such controls. 


Germany’s Technical War Secrets 

Under the direction of the Joint Chiefs of Staff and 
in conjunction with the Foreign Economic Administra- 
tion, more than 200 American technical experts were 
sent to Europe to investigate Germany’s technical war 
secrets. These 200 experts have been drawn from 
almost as many different private firms, universities and 
government agencies. Among the German develop- 
ments already uncovered are the following : 

A plane with a ceiling several thousand feet higher 
than any American plane. 

New applications of radiation devices in fields not 
heretofore explored in the United States. 

New and improved x-ray tubes for medical and in- 
dustrial purposes. 

Flexible high-tension cables that withstand double the 
voltage of American made cables of the same size. 

Circuit-breakers with construction details unfamiliar 
to the United States. 

New processing methods in the field of synthetic 
rubber. 

New data on continuous polymerization processes in 
plastics manufacture. 

Information on new high temperature alloys. 


This highly intricate gun-con- 
trol computer must pass a series 
of thorough final checks before it 
is sent off to do its job of calculat- 
ing parallax, windage, lead correc- 
tions, and gravity drop on a B-29 
bomber. In the illustration, the 
computer is undergoing the static 
accuracy test. Inputs of range, 
elevation and azimuth gun posi- 
tion, altitude, airspeed, and air 
temperature are introduced into 
the computer. Outputs consisting 
of elevation and azimuth correc- 
tion angles are checked against 
calculated output data. The com- 
puter is made by General Electric 
Company. 
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We Test a Metal’s “Muscles” 


Not just to find out how much it can give — 
but how much it can take’... 


BEHIND THE SCENES WITH THE MEN WHO PUT 
THE “KNOW-HOW” INTO BUILDING PILOT MOTORS 


HARDNESS TESTER...for testing surface hard- 
ness of rotor shafts, lamination steel, raw stock for 
motor cases and other motor parts. 


The men who staff our 
Research and Testing 
Laboratory are, you 
might say, “from Mis- 
souri.” They take noth- 
ing for granted. For upon 
the shoulders of these skilled Laboratory Tech- 
nicians rests the responsibility of okeying or re- 
jecting the raw materials used in the construction 
of Pilot Shaded-Pole Motors. Trouble-shooting is 
their business... seeking out flaws in various metals 
or structural weaknesses which, undiscovered, 
might affect the efficiency and dependability of 
these motors in service. And they do find out, with 
the help of the most modern, scientific testing 
equipment. Thus are the high standards of Pilot 
quality safeguarded. And thus are the specific 





F. A. SMITH MANUFACTURING CO., INC. 
ROCHESTER 2, N. Y. 


301 DAVIS ST. 


ee 





TENSILE TESTER... for testing physical properties 
such as ductility, tensile strength and yield strength of 
metals used in motor construction, 


requirements of Pilot Motor customers met 
and maintained. 


PILOT F.H.P. MOTORS ARE BACK! .. . Avail- 
able in ratings from 1/500 to 1/15 H.P. Write 
today for Bulletin M-815 which gives complete 
information about these dependable, low-cost 
Motors. 


























CONVERTIBLE CONTACTOR 


Convertible contacts are featured in the design of this 
compact size 00 contactor. Conversion from normally 
open to normally closed is performed by the simple op- 
eration of removing a movable contact assembly, in- 
verting it, and putting it back in place. There are no 
additional parts involved. The contact pressure is the 
same on normally open and normally closed contacts. 

Conveniently located for individual or group mount- 
ing, all terminals also have provision for two wiring 
clips. A new type of contact bar and guide is one of 
several other features incorporated to provide increased 
service. The double-break silver contacts can be readily 








replaced whenever prolonged and frequent operation 
makes this necessary. 

This type of contactor is rated at 600 volts a-c, maxi- 
mum ; 10 amperes open, 9 amperes closed. It is suit- 
able for mounting on steel panels, and is available with 
two to six poles in any combination of normally-open 
and normolly-closed contacts. Square D Company, 4041 
N. Richards St., Milwaukee 12. Wis. 


HYDRAULIC DRIVE UNIT 


Extremely compact in relation to available horse- 
power, this heavy-duty hydraulic speed transmission is 
available in the individual type unit illustrated, and also 
can be furnished complete with electric drive motors, 
starters and other controls to meet the requirements of 
different applications. 

The unit has been designed to provide continuous 
duty performance under varying conditions of load and 
speed. Torque output remains constant -at all speeds. 
Infinitely variable speeds are instantly available from 
zero or full neutral position to maximum motor speeds 
both forward and reverse. 

In addition to the hand lever shown in the illustration, 
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Yew Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 








other types of controls, including remote control sta- 
tions, are supplied. Horsepowers available are 5, 7%, 
10, 15 and 20. Maximum speed depends upon the speed 
of electric drive motors or other prime movers. Such 
speeds are rated at from 900 to 1700 rpm with this type 













unit. Dimensions of the unit are as follows: 8% in. 
wide, 1634 in. high, 18% in. overall housing length. 
Diameter of shaft is 134 in. and shaft extension length 
is 3% in. and 4% in. Portman Machine Tool Com- 
pany, 70 Portman Road, New Rochelle, N. Y. 


CATHODE RAY TUBE 


This cathode ray tube is designed for use in cathode- 
ray oscillography and permits ultra-rapid recording at 
writing rates in excess of 2500 kilometers per second 
(using a 35-mm camera with an f:1.9 lens) correspond- 











ing to sine wave transients at 40 megacycles. Design 
features of the tube provide a controlled gradient which 
allows a total accelerating potential of 17,500 volts to be 
used with only slightly reduced deflection sensitivity. 
Of the hot-cathode, permanently-sealed, high-vacuum 
type, this new tube (Type 5RP) is of approximately 
the same size as other 5-in. cathode ray tubes and is 
constructed with deflection-plate leads brought out 
through the glass neck instead of the base. Shunt input 
capacities and cross-coupling effects are reduced to a 
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ut of the welter of war 


... beta b0ilét MOLDED PLASTICS 


E IN THE plastics industry have learned a lot from 
Wohic war. We’ve had to. The constant demands for 
better equipment . . . stronger . . . more precisely built 

.. and faster . . . have resulted in amazing improve- 
ments all along the line. New materials . . . new 
methods . . . new techniques. With the result that we 
are accomplishing today things that were only a hope 
a short time ago. 


We, at CMPC, have had our hand in these develop- 
ments ... many of them are exclusively ours. We’ve 
learned the new techniques, and become thoroughly 
familiar with the behavior of the new materials. We’ve 
installed thousands of dollars worth of new equipment 


. and are constantly adding more. 


And all this is on top of more than two decades of 
peacetime experience in plastics. 


This can mean a great deal to your peacetime prod- 
ucts. You'll be able to do more things with plastics 
than ever before . . . and do them better . . . providing 


BRANCH OFFiLCES i 
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packed with valuable information . 


PRIN Ci PF At 


stronger sales appeal and greater customer satisfaction. 


Today, of course, war needs still come first. But, in 
the meantime, you'll find it good business to learn 
about the postwar possibilities of molded plastics. Why 
not callin a CMPC Development Engineer . . . today? 

* * * 
FREE! Our new book, “The Story of Plastic Molding,” is 


. « fully illustrated with 


photos, charts, and diagrams . . . facts and figures you should 


have. Write for your FREE copy today. 


CHICAGO 
MOLDED 


PRODUCTS 
aCe To) Vile) ae 


1024 N. Kolmar Ave. Chicago 51, Illinois 
tS 
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CORA EN EA NSIS 


War, as in Peace... 


* CERRO ALLOYS 5% 


SAVE TIME and CUT CosTs! 


E vcshh osc lor din dodl\ eo ARAN 


CERROMATRIX (Melting Temp. 250° F.) For securing 
punch and die parts, anchoring machine parts without expensive 
drive fits, short run forming dies and other metal-working 
applications. 


CERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 
proof-cast cavities such as molds, gun chambers, forging dies, 
etc., and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting G Refining Works 
ANSONIA, CONN., Jackson Associates 

BOSTON, ‘MASS., Jackson Associates 

PHILADELPHIA, "PA., Castaloy Metal Sales Company 
CHICAGO, ILL., Sterling Products C&, Inc. 
CLEVELAND, O., Die Supply Co. 

DALLAS, TEX., Metal Goods Corporation 

DETROIT, MICH., Castaloy Metal Sales Compony 
HOUSTON, TEX., Metal Goods Corporation 

KANSAS CITY, MO., Metal Goods Corporation 
LONDON, ENG., Mining G Chemical Products, Ltd. 
LOS ANGELES, CAL., Castaloy Metal Sales Company 
MILWAUKEE, WISC., Harry C. Kettelson, Inc. 
MINNEAPOLIS, MINN., Northern Machinery G Supply Co. 
MOLINE, ILL., Sterling Products Co., Inc. 

TORONTO, CAN., Canada Metal Co., Ltd. 

NEW ORLEANS, LA., Metal Goods Corporation 

ST. LOUIS, MO., Metal Goods Corporation 

TULSA, OKLA., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 


20 WALL STREET =~ =- Rew Fesen Ss. N.Y. 




























































































ENCLOSED GEARED-HEAD MOTORS 


550 2.4..m. ta revolution inT hows 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
Wrtte for any gear ratio from 7.2/1 up to 1,098,632/1 can be 
Data and furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Prttte. Accurate, durable construction throughout. 






































| minimum with this arrangement. Second anode and 1 

| tensifier leads are brought out through the envelope 
facilitate high-voltage operation. Allen B. Du Mort 
Laboratories, Inc., Passaic, N. J. 


ls COMBINATION ROTARY SNAP SWITCH 







An ammeter switch and a voltmeter switch are con 
bined into one rotary snap-action unit by a special ci 
cuit sequence. In this unit the ammeter switch is ai 
ranged to connect the secondaries of three current trans 


formers in a three-phase, three-wire circuit to the am- 
meter, thus providing for three reading phases as show: 
in the schematic wiring diagram, together with an off 


position. The voltmeter switch is arranged to connect 
the voltmeter at the same time to the three respective 
phases. 

This unit is rated at 10 amperes. Sequence of opera- 
tion, reading clock-wise, is as follows: Normal posi 
tion—off. Position 1, reading phase “A”—current and 
voltage. Position 2, reading phase “B’—current and 
voltage. Position 3, reading phase “C’—current and 
voltage. Ark-Les Switch Corp., 51 Water St., Water- 
town 72, Mass. 





DRY AIR PUMP 


This motor-driven, explosion-proof dry air pump is 
designed to eliminate the need for oil filters, separators 
or accumulators in any system where the pump is used. 
As a result, oil-free discharge is provided. Another 
advantage, specially desirable for aircraft applications, 
for which this pump has been primarily designed, is 
that the elimination of lubrication makes it possible to 
mount the pump near its supplementary equipment or, 
if necessary, in inaccessible places. 

A built-in O.2-brake-horsepower, 27.5-volt d-c ex 
plosion-proof motor drives the pump. The oil-free na- 
ture of the air discharge provides additional protection 
against explosion hazard in applications where electrical 
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rite us for your copy of the free booklet, “Gas- 
*ts, Packings, and Seals.” Address Armstrong 
ork Company, Gaskets and Packings Depart- 
ent, 9509 Arch Street, Lancaster, Pennsylvania. 


SEPTEMBER 1945 


OU now can cut machining operations on 
cast flanged surfaces and still produce a 
positive seal . . . with Armstrong’s NK-730. 
This new cork-and-synthetic-rubber composi- 
tion is cushion soft and truly compressible. 
Thus it conforms easily to the normally uneven 
surfaces of rough cast or stamped flanges. It 
seals tightly under light assembly pressures 
with virtually no side flow on unconfined edges. 
Despite its softness, Armstrong’s NK-730 is a 
tough material, highly resistant to solvents, oils, 
and salt water. And because it is resistant also 
to the effects of sunlight, heat, and aging, it is 
lastingly resilient. 
Armstrong’s NK -730 is a money-saving, pro- 
duction-speeding material. It can be used ef- 
fectively and profitably for low-pressure sealing 





SEND FOR FREE BOOKLET. For 
descriptions of Armstrong’s 
Sealing Materials, see Sweet’s 
File tor Product Designers. Or 





GASKETS 


Cork Compositions e 
Synthetic Rubber Compounds ® 
Fiber Sheet Packings e 








on products as varied as electric motors, diesel 
engines, and aircraft assemblies. It is ideal for 
sealing coverplates of all kinds where align- 
ment of internal parts is not involved and tem- 
peratures do not exceed 250° F. 

An Armstrong Gasket Engineer will be glad 
to call and help you fit NK-730 into your pro- 
duction plans. Or send us working drawings 
and details and we’ll submit suggestions and 
samples. Besides NK-730, Armstrong supplies 
many types of specialized sealing materials to 
industry. These include cork compositions, syn- 
thetic rubber compounds, fiber sheet packings, 
and rag felt papers. Equally broad is our ex- 
perience in solving sealing problems. This ex- 
perience is yours to use freely. There’s no obli- 
gation, of course. So write us today. 


ARMSTRONG’S 
SEALS :- 


(A) 


Cork-and-Synthetic-Rubber Compositions 


Cork-and-Rubber Compositions 


tT Me ie) ed id Natural Cork 





PACKINGS 


PLUS LAMPS: 


To help speed production, 
we offer Pilot Lights com- 
plete with the required Gen- 
eral Electric or Westinghouse 
lomps 

WRITE FOR CATALOGUE 


f 


TTR 1a a is 


900 BROADWAY + NEW YORK 3, N. Y 


Telephone: ALgonquin 4-51 80-1-2-3 


Standard 
223 te 2 eee 


can be done easier and better with 
Potter & Brumfield Standard Relays. Built 
ina wide range red simplified desiaqns 
and sizes, these relays give you 
maximum dependability, longer life 
and precise performance under mast 


exacting conditions Cit ha tana edt] 


Available Standard Types 
include Power, Shock 
Proof, Plate Circuit 
Sensitive, Latch, Multiple 
Leaf, Electrical Reset Latch, Aircraft 
ET MCT bg) te Dl te lal lek 
coil voltages, either AC or DC 
Conveniently mounted, varied 
contact arrangements. IF A 
STANDARD RELAY WILL DO 
THE JOB, THAT'S THE ONE 

TO BUY 


Ask for catalog 
giving full speci 


fications on all 


se Ute ry af Eran ie A 


aha) ' 


types of Stand 


ela Maca leh a) 


107 NORTH 10th ST., PRINCETON, INDIANA 
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discharges occur. Automatic electrical overload pri 
tection is incorporated. 

Theoretical air flow is 4.1 cfm at 10,000 rpm. TI 
rated capacity is 0.018 Ib. per minute air-flow at 11.1 in 
Hg. absolute inlet pressure, maintaining 31 in. Hg. absc 
lute discharge pressure. Maximum operating chara 


teristics, any one of which should not be exceeded, are 
as follows: Current draw: 15 amperes; pressure differ- 
ential: 20 in. Hg.; discharge temperature: 300 F; and 
minimum flow : 0.01 ib. per minute. 

The pump is of the rotary, single-vane type. The 
vane is held against rotor by pressure exerted through 
dual helical springs. A finned rotor housing serves to 
dissipate heat rapidly. The unit weighs 4.75 lb. and 
measures 871%. in. in length by 31%» in. in diameter. 
Eclipse-Pioneer Division, Bendix Aviation Corp., Teter- 
boro, N. J. 


CAPACITOR CLIP 


This new capacitor mounting clip requires no tools 
for assembly. The simplicity with which the capacito1 


may be attached is shown in the illustration. Another 
advantage is the small space required. 

This clip (Type TH), is available in five sizes from 
5g in. to 134 in. P. R. Mallory & Company, Inc., In- 
dianapolis 6, Indiana. 


LONGITUDINAL BALL BEARINGS 


Ball bearings are adapted for use with longitudinal 
reciprocating mechanical parts in this specially developed 
bushing. Basically, this bushing contains a series of ball 
circuits, one side of which carries the bearing load, while 
the other side returns the balls in a clearance provided in 
the outer race member of the bushing. Cocking o1 
binding on the shaft is prevented because the bearing 
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..-with four sound principles for economy and fast assembly 


Scovill Phillips Recessed Head Screws are scien- 
tifically designed and engineered to offer these 
outstanding assembly features: 


1. Speed: Driver point automatically centers in 
recess ... fits snugly. Screw and driver become 
one unit ... assembly speed often increases 50%. 


2. Safety: The recessed head feature eliminates 
slotted screw burrs and screw driver skids which 
result in injuries to assembly workers . . . losses 


in time and money are eliminated. 


3. Appearance: The attractive recessed head gives 
that “finishing touch” to products having visible 


e«-buy Scovill Phillips Screws for 


screw heads . 
sales appeal. 


4. Assembly Cost: The use of Scovill Phillips 
Screws reduces rejects—raises efficiency, curtails 
accidents — increases speed, eliminates burrs— 
saves man hours... all of which adds up to lower 


. attractive appearance improves 


assembly cost. 


The progressive features of Phillips Screws com- 
plement and expand Scovill’s progressive pro- 
gram of producing specially designed cold- 
forged fastenings. Phillips Screws made by 
Scovill are backed by the quality and depend- 
ability for which Scovill is well known. 


quality, economy and fast assembly 


SCOVILL MANUFACTURING COMPANY 


WATERVILLE 


WATERVILLE 48, CONN. 


SCREW 
PRODUCTS 


rc 


DIVISION 


TEL. WaterRBURY 3-315!1 


NEW YORK, Chrysler Building - DETROIT. 6460 Kercheval Avenue » CHICAGO. 135 South LaSalle Street + PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. » SAN FRANCISCO, 434 Brannan St 
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COMPOSITE - BONDED - HIGH 
TEMPERATURE MICA INSULATIONS 


Recommended as Replacements for 


STRATEGIC BLOCK or SHEET MICA 
In Many Applications 
@ Composite highly integrated insulating materials comprising 


mica splittings bonded with insulating, inorganic bonding agents. 


@ Compact, thin, flat, lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 


@ Strong. hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


@ High dielectric strength and insulation resistance. 

@ A dependable source of supply in unlimited quantities. 
@ Available in sheets in all thickness from .005” up. 

@ Also in punchings to specified dimensions. 


@ We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulation as substitutes for Strategic Mica for your 
purposes. 


@ Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA 
Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 


COMPANY 


OAkite PRODUC, 
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| balls remain constantly centered under the load. ‘he 
rolling contact, aided by sealed-in lubrication, acts to 
provide a maximum of friction-less operation. 


ererercectercecrerreettty 


This system of ball circuits can be adapted to meet 
the requirements of different capacities and shapes of 
reciprocating parts. The bearings can be made to a 
considerable length and can be of square, round, hex- 
agonal, octagonal or other type of section. Thriftmaster 
Products Division, Thomson Products, Inc., 29-05 
Review Ave., Long Island City, N. Y. 


LAMP BALLAST 


Flat, disk-shaped ballasts, with a center hole for 
mounting, have been designed for the operation cf 12- 
inch circline fluorescent lamps. They are adaptable 
to assembly on the stem of a portable lamp and to con- 
cealment in the lamp base, and also to shallow-type wall 
or ceiling fixtures. 

Two single-lamp types are available. One is a con- 
ventional, uncorrected power-factor type, the other is 


a high power-factor, lead-circuit type without a step-up 
autotransformer. The latter is provided with a com- 
pensator to raise the starting current. It is intended 
for use only with a manually operated starter. 

In both types the leads are brought out through the 
ballast cover-plate and threaded through the lamp stem 
for connection to the fluorescent lamps. General Elec 
tric Company, Schenectady 5, N. Y. 


CONTROL TRANSFORMER 


A simple method of mounting is a feature of this 
control transformer, designed to make 115 volts avail 
able for operating any type of control requiring capaci 
ties of 50 to 250 volt-amperes. The transformer has 
multiple primary arranged for a line voltage of 460/230. 
Operates on 50 to 60 cycles. 

Equipped with a nipple and locknut for knockout 
mounting, this transformer has been so designed that 
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Tue LITTLE GADGET is' a metal insert 
—for your plastic part, perhaps. It’s 
likewise the monkey wrench in the 
works of many a molding and deliv- 


ery schedule. But not to us and our 


customers! 

We produce inserts right in our 
plant. And we cut out snarls in 
shipping — misunderstandings about 
materials, methods, dimensions or 
tolerances—and difficulties in mesh- 
ing insert and molding schedules. In 
fact, that resemblance we mentioned 
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Note the Sad Resemblance ? 


doesn’t even exist here at Kurz-Kasch. 

This is another evidence of our pol- 
icy of shouldering complete responsi- 
bility for your plastics molding job 
—and that goes for every step from 
design to delivery. We offer, too, one 
of the largest, best-equipped custom 
molding plants in the country—plus 
one of the oldest and most respected 
records in the industry for furnishing 
plastic parts to American industry. 

Our front door is open, and we're 
interested in what business we can fit 


Korz-Kasch 


For over 28 years Planners and Molders in Plastics 


Kurz-Kasch, Inc. 1419 South Broadway, Dayton 1, Ohio. Branch Sales Offices: New York ® Chicago ® Detroit 
Indianapolis © Los Angeies @ Dallas © St. Louis @ Toronto, Canada, Export Offices: 89 Broad Street, New York City 









in. If you have an interest in plastic 
parts molded by compression or trans- 
fer, let’s talk it over. 


‘A Businessman’s Guide 
to the Molding of Plastics’’ 


Send for your free 
copy of this illus- 
trated brochure. 
Just write to Dept. 
7 on your letter- 
head and we'll 
send it with our 
compliments. 


THE WAR BONDS YOU KEEP 
ARE THE BONDS THAT COUNT 


A Busi easn ay 
Pee Oe ary 
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it can be mounted on the outside of-a starter or break e1 
cabinet. Available models range in dimensions from 
3% 6 in. by 3%¢ in. by 3% in. to 33%4 in. by 4% in. by 












A SOLID 
ELSON REr-NE 
REALLY 
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| 534 in., and corresponding weights range from 3% Ib. 
to 13 lb. Dongan Electric Manufacturing Co., 2983 
Franklin St., Detroit 7, Mich. 







RECTANGULAR 
SQUARE 
ROUND 
OVAL 








LIGHTWEIGHT FAN MOTOR 






Ye Aluminum is used extensively in this lightweight fan 
motor developed for use with high capacity blowers. The 
windings are designed to match fan characteristics and 


tS 
ny speeds of 5000 rpm or higher are indicated. The motor 
delivers 2 hp and is rated for 24-volt operation on d-c 
fd ? PE R TU ES power, but it can be adapted for any specified voltages. 


INSURE YOU THESE | 
ADVANTAGES..... 




















Highest quality Kraft, Fish Paper, 
Cellulose Acetate, or Combinations 





@ Spirally wound for greatest strength 










@ Heavy heat-treated compression 


Lower moisture absorption 









Closer dimensions 
Self-ventilation is provided and the motor is intended 


for continual operation in any position in high ambient 
@ Space saving | temperatures. Sealed bearings have been included. By 

| mounting the motor directly on the blower housing one 
@ Any ID or OD end shield can be eliminated. Bogue Electric Company, 
37 Kentucky Ave., Paterson 3, N. J. 





@ Weight saving 









@ Exactly to your specifications 








© Prompt delivery | VARIABLE SPEED DRIVE 








Ask for samples and new extended mandrel list, Suitable for use with a variety of industrial equip- 
790 sizes. | ment, this compactly designed variable speed drive is 
intended to maintain peak production speed at all times. 
The unit provides instantaneous stepless regulation, can 
be used with any standard motor, and can function from ff 


NTHRI I, ay TUBE KT | any position as it operates in either direction. A mini- f 
'm™ =6| mum number of working parts is one of features and 

| there are no operational springs. Two models are avail- 

able: Model A is rated from % to 34 hp output, and 






Also Mfrs. of Precision Bobbins, Coil Forms, Spools. | 












2035 W. CHARLESTON ST., CHICAGO 47, ILUNOIS 
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How UP-TO-DATE are you on ALUMINUM? 


IF IT’S ELECTRICAL... for 
example, a high efficiency, 
electronically energized 





television receiver... 










83 
an | 
he | 
nd 
or | 
l-c 
es | 
‘f ae ,p2 fy) A/T 7] 
ONSIDER ALl MINE M. . « 
Consider R301, R303, R317 and the other Reynolds aluminum alloys. Con- 
led F sider them all for superior electrical conductivity, non-magnetic qualities, high 
pnt corrosion resistance, formability and strength . .. R317, especially, for its 
By 


free machining. And finally, consider courtesy and co-operation...as 
well as Reynolds complete nation-wide service and production facilities. 
Reynolds Metals Company, Aluminum Division, 2527 South Third Street, 
Louisville 1, Kentucky. 


Consider Aluminum... CONST ee Rf: ) V( VL. DS 


Keep your dollars fighting . . . Buy More War Bonds Write for Catalog No. 100-A. Of vital 


interest to every product designer. 
Came fReynoOLps] 
ang & sa r 
om s = v4 . ) ‘ 
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ind f Gane ae) 
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has a ratio of 16:1 with a speed range from one-eighth 
to twice motor speed. Model C is rated from 1 to 3 
hp output, and has a ratio of 9:1 with a speed range 
from two-ninths to twice motor speed. 













In addition to the type illustrated, the drive is also 
| available in skeleton models (without the housing) to 
| be built-in as integral parts of original equipment. 
| Worthington Pump and Machinery Corp., Harrison, 


N. J. 










CONTROL RELAY 











For both a-c and d-c service this relay has applica- 
tion for general control functions and for such special 
purposes as relaying the output of electronic instru- 
ments. 

Double-pole design with poles electrically insulated 
on the moving arm makes possible a wide selection of cir- 
cuits. On alternating current, relays are available with 
















“PLENTY” of answers to fastening problems are 
yours for the asking at MILFORD. 


Consult us, without obligation, for 
Cold Headed Parts 


Tubular and Semi-tubular Rivets 












Aircraft Rivets Machine Screws 






Screw Machine Products 







Phillips Recessed Head Screws 
Rivet Setting Machinery 
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single-pole auxiliary contacts of normally-open, double- 
break design. 
Main contacts are rated at 10 amperes, 300 volts. 


Eg L FE Oo Rt FY} | They may also be used on circuits up to 600 volts under 
Contacts are silver, including the 


certain conditions. 

RIVET & MACHINE co | auxiliary contacts available only on a-c relays. 

* || A thick molded base facilitates direct mounting on 
CRED hE Srl, CENTRAL DIVISION | metal bases. Front-connected relays are standard. Op- 
tional rear-connected relays are furnished with stands 
extended through the back of the base. The illustration 
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MILFORD, CONN. ELYRIA,OHIO 
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® The impossible takes a little longer”...this is one way of saying that the 


~ 


draftsman lets no out-worn conceptions restrict his creative ideas. Yet without 
his specialized technique for expressing ideas on paper, the designs he creates 
could scarcely be turned into substance. As the draftsman relies on his own hands 
and eyes, he calls likewise on his drafting instruments to serve him functionally. 
So integral a part of his technique do they become, they are virtually his partners 
in creating. 

For 78 years Keuffel & Esser Co. drafting equipment and materials have 
been partners, in this sense, in creating the greatness of America, in making 
possible our fleets of ships, our skyscrapers, our overwhelming weight of armor 
on the battlefield...So universally is K & E equipment used, it is self-evident 
that every engineering project of any magnitude has been completed with the 
help of K & E. Could you wish any surer guidance than this in the selection of 
your own “drafting partners’? 

Because of their balance, smooth action and responsiveness to your hand, 
you will find that using MINUSA* Drawing Instruments is almost as natural as 

breathing. Their legs are round and ta- 

© ° pered, without the harsh feel of sharp cor- 

pa rine rs | ni Cc reat Nn g ners. Joints are firm, snugly fitted, and 
satin-smooth in operation. Yet these instru- 

ments are strong and durable, for their 

precision will outlast years of continuous use. For complete data on MINUSA* 

Drawing Instruments, write on your letterhead to Keuffel & Esser Co., Hoboken, N. J. 


*REG..U. 8. PAT. OFF. 
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has a ratio of 16:1 with a speed range from one-eighth 
to twice motor speed. Model C is rated from 1 to 3 
hp output, and has a ratio of 9:1 with a speed range 
from two-ninths to twice motor speed. 














| In addition to the type illustrated, the drive is also 
| available in skeleton models (without the housing) to 
be built-in as integral parts of original equipment. 
| Worthington Pump and Machinery Corp., Harrison, 


LN. J. 










CONTROL RELAY 











| For both a-c and d-c service this relay has applica- 

tion for general control functions and for such special 

purposes as relaying the output of electronic instru- 
ments. 

Double-pole design with poles electrically insulated 

on the moving arm makes possible a wide selection of cir- 

cuits. On alternating current, relays are available with 















“PLENTY” of answers to fastening problems are 
yours for the asking at MILFORD. 


Consult us, without obligation, for 
Cold Headed Parts 
Tubular and Semi-tubular Rivets 
Aircraft Rivets 


Screw Machine Products 










Machine Screws 








Phillips Recessed Head Screws 






Rivet Setting Machinery 
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single-pole auxiliary contacts of normally-open, double- 
break design. 
Main contacts are rated at 10 amperes, 300 volts. 


I L EF Oo ee ID They may also be used on circuits up to 600 volts under 
Contacts are silver, including the 






‘ertain conditions. 
RIVET & MACHINE co.  aidibiey ‘sitalaithe sivéilitee only on a-c relays. 


A thick molded base facilitates direct mounting on 
metal bases. Front-connected relays are standard. Op- 
tional rear-connected relays are furnished with stands 
extended through the back of the base. The illustration 
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MILFORD, CONN. ELYRIA,OHIO 
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® “The impossible takes a little longer”...this is one way of saying that the 
draftsman lets no out-worn conceptions restrict his creative ideas. Yet without 
his specialized technique for expressing ideas on paper, the designs he creates 
could scarcely be turned into substance. As the draftsman relies on his own hands 
and eyes, he calls likewise on his drafting instruments to serve him functionally. 
So integral a part of his technique do they become, they are virtually his partners 
in creating. 

For 78 years Keuffel & Esser Co. drafting equipment and materials have 
been partners, in this sense, in creating the greatness of America, in making 
possible our fleets of ships, our skyscrapers, our overwhelming weight of armor 
on the battlefield...So universally is K & E equipment used, it is self-evident 
that every engineering project of any magnitude has been completed with the 
help of K & E. Could you wish any surer guidance than this in the selection of 
your own “drafting partners’? 

Because of their balance, smooth action and responsiveness to your hand, 
you will find that using MINUSA* Drawing Instruments is almost as natural as 

breathing. Their legs are round and ta- 

° ° pered, without the harsh feel of sharp cor- 
Da rine rs ' ni C recati n g ners. Joints are firm, snugly fitted, and 

. satin-smooth in operation. Yet these instru- 
ments are strong and durable, for their 





nt. . 
- precision will outlast years of continuous use. For complete data on MINUSA* 
Drawing Instruments, write on your letterhead to Keuffel & Esser Co., Hoboken, N. J. 
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ESICO 
SPOT SOLDERING 


ie 


Automatically advances 
iron and solder, leaves operator's 
hands free for work. 


Dependability is only one 
f the many outstanding 
qualities enjoyed by all 
products for al- 
most 20 years. ‘ 
and economical operation 
are assured wit 
fine tools. For better per- 


Soldering Equipment! 





Information on 
the Esico Line 
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shows d-c model. Electric Controller & Manufacturing 
Company, 2700 E. 79th St., Cleveland 4. 







AUTOTRANSFORMER 











Three new continuous duty autotransformers inco: 
porate heavy lugs on black bakelite terminal board: 
Specifications of the series are as follows: 

Type 800-A ; Primary 220 volts, 60 cycles ; secondary 
110 volts, 250 watts; 5AS case, length 4%¢ in., width 
3134 in., height 5 in. Weight 10 lbs. 

































over-heating — tip cannot fall be 





low soldering temperature 





only practical method of control- 





ling heat In the tip—an exclusive 







ELECTRIC SOLDERING IRON CO. Inc. 
2845 West Elm Street, Deep River, Conn. 


a 





AND DO IT FAST 
Weld-Bilt| 


PORTABLE ELECTRIC 
ELEVATOR 


MAKE SHORT WORK of the chore 
of hand-stacking bundles, crates, 
cartons and boxes. 
“WELD-BILT”’ 
Electric Elevator—and save val- 
uable man-hours for more profit- 






Fast, safe, easy-to-operate “WELD- 
Bitt” Elevators are now avail- 
able in many styles and capaci- 
ties. Telescope or hinged type. 


-—_—_—_— —— we wewrwwrenwnaeinernianertiern ese = = 
-——_— — — eee eee eee eee 


WEST BEND EQUIPMENT CORP. 
WEST BEND, WISCONSIN 
MATERIALS HANDLING ENGINEERS 





233 WATER STREET 





Type 801-A; Primary 220 volts, 60 cycles; secondary 
110 volts, 500 watts; 6AS case, length 544 in., width 
41% in., height 5 in. Weight 16 lb. 

Type 802-A ; Primary 220 volts, 60 cycles ; secondary 
110 volts, 1000 watts; housed in No. 6 casting poured 
with humidity-proof compound, length 9% in., width 
7% in., height 634 in. Weight 33 Ib. 

Types 800 and 801 are also available in hermetically 
sealed units which meet Army-Navy specifications. 
Langevin Company, Inc., 37 West 65th St., New York. 




















HEAVY-DUTY ELECTRON TUBE 


This “lock-in” type of tube incorporates design fea- 
tures intended to make the tube stand up under vibration, 
shock, or other severe operating conditions encountered 
in many industrial applications of electronic controls and 
radio. Shock-proof positioning of the tube in its socket 


is provided by an all-metal base. Solid socket pins are 
welded directly to the tube elements. Lead inductance 
and inter-element capacitance are substantially reduced 
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HAT indent you see on a 
HYDENT Connector is the in- 
spector’s proof that the connection 
is sound electrically and mechani- 
cally. These connectors are of one- 
piece construction, and the depth of 
indent is accurately controlled by 
the automatic HYPRESS. In addi- 
tion, the simplicity of attaching 
HYDENT Connectors cuts both 
time and cost as much as 50%. 
Operators can attach as many as 
500 or more an hour. Connectors Headquarters for 
and indenting tools of the proper CONNECTORS 
type and size are available to suit 
your production needs. Let us send 
you the details. Write Burndy Engi- 
neering Co., Inc., 107-G Bruckner 
Boulevard, New York 54, N. Y. 
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HELP CUT YOUR 
POSTWAR COSTS 


On the planning boards of American 
manufacturers are hundreds of new 
products that will add to the com- 
fort and joy of living when their 
production becomes possible. Re- 
frigerators and ranges—radios and 
clocks—motors and oil burners— 
equipment that must be mass pro- 
duced to bring its price in reach of 
the customer. 


Many manufacturers have found 
that quality tools aid nimble fingers 
in cutting minutes off assembly and 
wiring time. 

Make a note now to equip your 
workers with Klein Pliers to enable 
them to save valuable minutes that 
mean so much to production costs. 


Ask Your Supplier 
This booklet on the care 


and safe use of tools will 


be sent on regu est. 


own} QO Ly fons 


3200 BELMONT AVENUE CHICAGO 18 ILLINOIS 





by a construction design which utilizes heavier element 
supports, direct bonding of the pins to glass, and a more 
durable glass envelope. Applications indicated for this 
type of tube also include television, FM, aircraft radio, 
railway train communications and other equipment using 
high and ultrahigh frequencies. Sylvania Electric Prod 
ucts, Inc., Commercal Engineering Department, Em- 
porium, Pa. 


FLASHER-INTERRUPTER UNIT 

A miniature but heavy-duty relay, an electrothermal 
timing device and a non-inductive resistor are the basic 
elements of this compact flasher-interrupter unit. The 
unit weighs only 7 oz. and is adaptable for such appli- 
cation as aircraft identification lighting, industrial signal- 
ling devices, and in general where a predetermined num- 
ber of interruptions are desired in any electrical or 
electronic circuit. 


This flasher-interrupter is provided with four studs’ 


for mounting on panel, bracket, shelf, etc., and has elas- 


tic stop parts to provide protection against shock and 
vibration. It is normally furnished in an open design 
but any required enclosure can be supplied, including 
hermetically sealed or pressurized types. 

By varying the current through the thermal device, 
interruptions can be controlled through a range of from 
60 to 80 per minute. Operating voltages include all 
standard a-c and d-c ranges and frequencies. Other 
voltages and frequencies are available. Normal actu- 
ating current is approximately 200 milliamperes. 

Two types of standard contacts are provided. For 
double-pole, double-throw type, ratings are 15 amperes 
(non-inductive) at 32 volts d-c or 115 volts a-c, and 5 
amperes (non-inductive) up to 220 volts a-c. Electronic 
Testing Laboratories, 44 Summer Ave., Newark 4, N. J. 


INSULATING BOARD 


\n electrical insulating board made from 100 per 
cent non-cotton cellulose material is announced. Dielec- 
tric strength is given as from 400 to 600 volts per mil 
Methanol and naphtha extractables, important factors 
in insulating parts of hermetically sealed refrigerator 
motors, are only 0.02 to 0.12 per cent and 0.02 to 0.08 
per cent respectively. 

Tensile, elongation, tear and Mullen tests are reported 
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Advantages Which Aluminum 
Alloy Permanent-Mold-Castings 
Offer You 


Suggestions for Designing 
Parts for Aluminum 


Permanent-Mold-Casting Techniques 






Aluminum Alloys That Are 
Suitable for 
Permonent-Mold-Castings 












A Permold 
Metallurgical 


Sound 
ing aluminum alloys, and in 


nent-mold-casting techniques, to meet a wide 


range of service requirements, 


Design suggestions, resulting from hundreds of 
applications of permanent-mold-castings, to 
guide you in obtaining unusual savings available 
through the use of high strength aluminum alloys 
and lighter weight sections. 


Recommendations covering correct combinations of 
physical properties required to meet given service 
conditions; and how to utilize the excellent 
physical properties and heat treatment potenti- 
alities of aluminum alloys to protect your prod- 
uct against failure. ; 


Estimates of cost-reducing possibilities which may 
be realized through the use of permanent-mold- 
castings and metal from re-melt sources. 


Technical facts resulting from comparisons of 
materials, processes, and costs usually overlooked 
and unappreciated except by those of broad spe- 
cialized experience in the highly skilled art 
of permanent-mold-casting on a mass produc- 
tion basis. 


perMo 


Does Your future Depend on the 
Use of Aluminum Alloy 
Permanent-Mold-Castings ? 











Aluminum 
Permanent-Mold-Castings 


Applications 


age available in permanent-mold- 
casings. Practical suggestions for designing parts 
for aluminum permanent-mold-casting techniques, 
plus a brief treatise on aluminum alloys that are suit- 
able for permanent-mold-castings, provide guidance 
for design engineers, metallurgists, production and 
management executives who must determine when, 
where, and how to employ permanent-mold-castings 
and to obtain lowest piece price for each part at the 
point of assembly. This booklet presents 27 years of 
accumulated engineering and metallurgical experi- 
ence and 24 years of permanent-mold-casting experi- 
ence that is also available through a Permold Engineer 
or Metallurgist. Ask a Permold Engineer to bring 
you a copy of this booklet or write for your copy today. 


THE PERMOLD COMPANY 


800 WEST LIBERTY STREET + MEDINA, OHIO 


28 Miles Southwest of Cleveland 








Consumers don't want 
* pLUG-UCLY ‘appliances 
e cm * “Ae 
ELECTRIX 


SOFT-RUBBER PLUGS 


ELECTRIX 


140-158 MIDDLE STREET 
PAWTUCKET © RHODE ISLAND 


UNITED STATES RUBBER COMPANY 
Exclusive Selling Agents 


STRIPPERS 
AND CUTTERS 


e CLEAN CUTTING 
e@ PRECISION STRIPPING 


e FAST WORKING 


© EASY OPERATING | 


The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating blade 
principle, unlike ordinary strippers, assuring a complete 
. and clean stripping of insulated covering with single pull 
of handle. This engineering achievement also insures a 
permanently precision adjustment to all types of wire and 
cable in its capacity range until readjustment is desired. 
The Model S-30C will accommodate all cables up to 3%” 
dia., stripping clean without scratching, marring or in any 
way injuring insulation of internal wires (Model S-130 
available for cable up to 1’ diameter), also indispensable 
for stripping parallel wire and heater cord. Send Sample 
Wires and have your stripping problems engineered 
by Wenco. 
Ask for your copy of new Bulletin. 
_ Write for Dealership Plan. 


WENCO. MANUFACTURING CO. 
AWN 


> MPLE X WIRE STRIPPERS O CUTTERS 
Bios 9 We se eee ee a ee ee Rie 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
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as substantially better than for 100 per cent rag board, 
Absence of residues from chemical treatment or fro: 

sizing in the raw material is said to result in a neutral! 
product. Other characteristics listed include good hea 

aging. 

A special wet process of laminating many thin, cor 
tinuous layers under high pressure, without the use « 
adhesives or chemicals, and then drying without an 
tension, is used in the manufacture of this board. Stoc! 
sheet sizes are 36 in. by 48 in. and 36 in. by 24 in 
with the grain direction parallel to the second dimen 
sion. Thicknesses now available are 0.015 in., 0.020 in.. 
0.025 in. and 0.030 in. The material is also fabricated 
into motor slot cells and into other insulator forms 
Rogers Corp., 15 Mill St., Manchester, Conn. 


SOLDERLESS CONNECTORS 


A knife-switch disconnect terminal design is incor 
porated in this series of solderless connector strips. A1 
extended tongue in the permanent disconnect membe: 
of the splice fits closely into the connector strip. This 
member terminates in a knife-switch stamping to whic!) 
any terminal of the knife-switch design may be readily 
connected or disconnected by holding the free terminal 


end vertically in contact with the strip member and 
then pulling back. 

Two types are available in this series: (1) The single- 
width strip adapted to use with a pre-insulated splicing 
terminal which requires no insulation sleeving. (2) 
The double-width strip in which the disconnect ends are 
enclosed, locked and insulated by the cover, one-half 
of which is independent of the other half. Disconnec- 
tion is made by unscrewing only one half of the cover to 
expose the connections. The strips may be specified to 
accommodate any desired number of connections. Any 
combination of adjacent members may be electrically) 
connected. Aircraft-Marine Products, Inc., 1523 North 
Fourth Street, Harrisburg, Pa. 


PLASTICS FILM CAPACITOR 


A small, lightweight capacitor, designed to give cot 
tinuous operation at 256 F. is made of silicon-impreg- 
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it is folly to put 
the plow in front 
of the oxen...- 
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... and it is equally bungling to use a cheap substitute for Macallen 
Mica. Not many do, but every once in a while somebody has to 
learn from experience that trifling with insulation can be a disastrous | 
experiment. The fact of dependability in Macallen Mica has been 
known to experts for more than 50 years. 


When you think of MICA think of MACALLEN 
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The makers of temperature responsive 
controls—now playing an indispensable 
part in winning the war—will take an 
even greater part in building a better 
postwar world. 


The demands of Industry for devices 
to control processes, to assure exact 
temperatures, to protect machines or 
motors against heat or stress— 


The demands of Transportation for 
proper temperatures in both passenger 
cars and in freight-cars carrying perish- 
able goods, as well as for giving the 
“green light’’ to over 500,000 miles of 
rails, 24 hours a day— 


The similar demands of aviation, and 
even of our private automobiles, in 
which there are now more than 16 ap- 
plications of bimetal control; and the 
insistent demands of our homes for 
more and better automatic home 
appliances— 


From all these sources the builder of 
thermostatic controls may confidently 
expect a flood of orders when peace 
comes again. And in addition,-he may 
rely upon many new developments in 
which Chace Thermostatic Bimetals can 
profitably be used. Over 20 years of 


Chace experience will be at his command. 


wuo€ ACEco 


Thermostatic Bimetals and So ial Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 





nated plastics film. It is particularly intended for use 
in equipment where high-temperature operating conci- 
tions are met. 

Capacities and voltages are provided to meet specif - 
cations, standard and special enclosures are available, 


including a special-type of vacuum-sealed glass tube 
particularly suitable for high-voltage, low-capacity ap- 
plications. Compactness of the unit is shown in the 
accompanying illustration of an 0.01 mf capacitor which 
measures 134 in. in length by 34 in. in outside diameter. 
Condenser Products Company, 1375 North Branch St., 
Chicago 22, Ill. 


TRANSFORMER CASE — 


These mass-produced, standardized transformer cases 
are designed to meet normal requirements of manufac- 
turers. They are made in a wide range of sizes and are 
available with or without studs, pierced covers, brackets 
or channels. Rigid construction, rounded corners, and 


tight fitting covers (top and bottom ) are construction 
features. Sizes range from 134 in. by 1% in. by 2%g¢ in. 
to 5% in. by 434 in. by 61%. in. Olympic Tool & 
Mfg. Company, Inc., 39 Chambers St., New York 7. 


BLIND BOLT ASSEMBLY 


A molded plastics expansion sleeve and any standard 
nut and bolt assembly of the correct size to match the 
sleeve comprise this unit. The sleeve is composed 
of three thin fingers with an inside taper extending 
approximately three-fourths of their length from the 
flanged head. The head is a flange with a cored hole t 
accommodate the bolt shank and is countersunk to re 
ceive standard countersink type of bolts. Three sharp 
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Packard Sunlight motors are individually de- 
signed and engineered for the particular job 
they are to do, yet their cost is based on pre- 
cision mass-production economies. Packard 
Sunlight motors are tailored to your needs, to 
enable manufacturing efficiency for you and 
to assure rugged, dependable service. 


In designing your products, let Packard Sun- 
light motor engineers develop the proper size, 
shape and construction of your fractional- 
horsepower motors. Let Packard, with its ex- 
tensive manufacturing and research facilities, 


make those motors for you, just as it has done 
for scores of nationally known manufacturers. 


Every Packard Sunlight motor has extra-quality 
features to assure long life and satisfied cus- 
tomer reaction—such features as self-oiling 
cast bronze journals, full-gauge copper wire, 
extra-heavy coatings of dielectric insulation, 
and full-rated starting capacity. You’ll want 
the efficiency of these motors in your 
products. 

If you have a motor problem, let Packard de- 
sign a motor to do that job better. 


The World's Best Investment— War Bonds 


Te 


Packard Electric Division, General Motors Corporation, Warren, Ohio 


DEPENDABLE APPLIANCE MOTORS FOR TWENTY-NINE YEARS 
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ribs are attached to the flange and sleeve. These thin 
ribs wedge into the work and prevent the sleeve fr: 
turning. 

Inserted into a drilled hole the assembled unit is 
tapped lightly with the screw driver and, as the bolt 


1, 


AVAILABLE 


ML 


head is tightened, the sleeve fingers expand to prevent 
the nut from turning and so securely fastens the com- 
ponents being joined. 

This fastener is applicable for use in small assembled 
units, such as electronic equipment, particularly where 
inaccessible locations make it difficult to hold a nut by 
normal methods. Range of sizes is from % in. to 34 in. 
in diameter by % in. to 3 in. in length. Special sizes 
are available on specifications. Slot or Phillips type of 
bolt heads may be used. Illustration shows unit and 
method of application. Victory Manufacturing Com- 
pany, 1105 So. Fairoaks Ave., South Pasadena, Calif. 


PUMP UNIT 


Equipped with a totally enclosed, dynamically bal- 
anced motor, this pump unit is designed for applications 
where a very large volume of liquid has to be handled 


LET STANCOR HELP FINISH vatn IE) ev Th at low heads with minimum power expenditure. 


A limited schedule can be accommodated now for 
designing and manufacturing special transformers 
to your specifications. The same facilities and per- 
sonnel which put Stancor in the front rank of war 
auxiliary producers—are,still on the job and are 
your guarantee of top-flight engineering and pro- 
duction experience. Write enclosing specifications, 
or wire. 


Incidentally that’s a good thing to remember too 
for your future needs. Expert planning, modern 
equipment, precision winding machinery, special 
samples division with competent sales engineers— 
all will represent the highest efficiency in satisty- 
ing your most exacting transformer requirements. 


STANDARD TRANSFORMER £ , \ The 4-in. size has a built-in %4-hp motor, the 6-in 


size a %-hp motor. The discharge capacities rang‘ 
CORPORATION (ie from 280 to 1200 gpm. Other sizes are available when 
1500 N. HALSTED STREET, CHICAGO, LUNOIS || required and include the 10-in. and 12-in. sizes with ca 
, pacities of up to 2500 gpm. Ruthman Machinery Com- 
pany, 1810 Reading Rd., Cincinnati, Ohio. 
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Made of Mazlo Magnesium, 
this new lightweight seat, 
designed by Douglas Air- 
craft Company engineers, reduces the weight per 21- 
passenger plane by 147 pounds. Yet it costs but 
slightly more than half the price of the old type chairs. 
This savings in weight alone, can mean an added 
passenger, or the revenue on 147 pounds of cargo. 

This example of what magnesium is doing for the 
aviation industry can apply to your products, too. 
Magnesium alloys give the required strength and 
dependability, along with maximum savings in 
weight. It's the perfect metal for things that move, 
must be carried, must endure. 

American Magnesium engineers will gladly sit 
down with you and help you employ magnesium to 
best advantage. Write Aluminum Company of 
America, Sales Agent for American Magnesium 
Products, 1715 Gulf Building, Pittsburgh 19, Penna. 
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ORIGINAL EQUIPMENT Engineers and designers will find here electrical and 


mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or in previous issues. 


S P E C I F | C A T I Oo N S Continued within following 4 pages * 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


pliance Div. 
Motors Corp. 


r 


General Motors Corp. 
Eicor, Inc. 


Eastern Air Devices, 


Inc. 


Barber-Colman Co. 
Delco Products Div. 
Electric Motor Corp. 
Electric Specialty Co. 


Alliance Mfg. Co 
Baldor Electric Co. 
Electrical Engrg. & 


Bodine Electric Co. 
Burke Electric Co. 
Mfg. Corp. 


Electric Indicator 


Genera 
Dumore Co. 
Corp. 


Delco A 


Century Electric Co, 


| ‘ 

oe A ‘ABC | CD |" [ABCD | ACD [| _ 

| | ABC |_AB | CD |G | ABCD |_ CD | ABCD 
_ BC ~ ABC i, ok ee ee | ABCD 











BC 
3C 


_Miniature, under 1/50 hp. 
Fractional, 1/50 to 1 hp. 


oad 1 to 74 hp. 


, 
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>| >| 
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| | | 
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HORSE- 


POW 


“Larger than 7/4 hp. 


Shunt and Compound 
Series 
 Split-phase induction 
“Repulsion start-induction run 
" Repulsion 
Capacitor start-induction run) 
"Capacitor j 
Squirrel cage 
Polyphase wound rotor 
Shaded pole ] 
High cycle AB 


_Constant ; ; ABC | AC | AB | CD 
Synchronous AB 
“Varying or ] ; e ACD cD.. 
Adjustable ae at oo Cc yACcD cD 
Multi-speed nas ins a on ee en a ne 


A—Normal torque, 
normal starting current 
B—Normal torque, low 
starting current 
C—High torque, low 
starting current 

D—High slip 

E—Low starting torque, 
normal starting current 
F—Low starting torque, 
| low starting current A | A ‘ A 
| Torque | "Aa as AB | BCD ; oe 
“Reversing AC > | A | ABCD| BC aaa ae ACD |ABC | C > | ABCD | CD | ABCD 
Low voltage—6, 12, 32, etc. : > a "ane AG : ; ABCD —— 


Open, self-ventilated AC A | ABCD | BCD | ABC ABC | ACD] AB : AB ABCD 
“Splash or drip-proof rT a BCD | ABC AB | CD : ABCD 
“Totally enclosed AC | j ABCD | BCD | ABC ; ABC | ACD /ABC a 5 ABCD ABCD 
_ | External fan-cooled oe : BCD AB 3 a | CD ; ABCD 
“Explosion-proof : AB "| ABC | ACD ; ABCD 
“Separately ventilated : BCD — : oh 


Horizontal ae A | ABCD | BCD | ABC | ACD ACD cD | C_| ABCD ABCD 
Vertical AC |A_| ABCD | BCD | ABC 7 ACD cD >| ABCD ABCD 


“Flange orface ‘tes | A | ABCD | BCD | ABC | ACD “ACD CD : | ABCD ABCD 
‘Bracket ns | BCD | ABC | ACD ee > | ABCD ABCD 
Resilient / ae ~ ABCD ABC -_ 

“Shaftless _ ie ae ‘| BCD ABC 7. 7 io BCD 
Sleeve f J ABCD BCD | ABC ACD ACD 2 | ABCD 
“Ball.. . eA | ABCD |. BCD | -ABC C “ACD >. | ABCD ABCD 
“Tapered and straight roller [| i —|— BED 1 See ee ae 





































































































Classes 





Squirrel Cage 





OPERATING 
CHARACTERISTICS 















































| Mountine | FRAME | 
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Speed reducer (geared) j ABC > ACD > ABCD 
"a =a : e 7 c y 
“Brake = ; | BCD | ABC C [AC Bae Cc | ; ABC 
“Governor control A oo see AC i ae ; : c 

~Temperature-protected | ACD | BCD ABC | ie ABCD 
Brush-lifting A ; 
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... How MYCALEX Solved a 
Tough Insulating Problem for 


HAZELTINE ELECTRONICS 
and the NAVY... 


The products of Mycalex Cor- 

poration of America are: (a) 

MYCALEX 400 — the most 

highly perfected form of 

MYCALEX insulation,  ap- 

proved by Army and Navy as 

Grade L-4. In sheets, rods and 

fabricated form. (b) MYCALEX 

K, an advanced capacitor di- 

electric with dielectric con- 

stant of 8 to 15. (c) Molded 

MYCALEX, available to speci- 

fications in irregular shapes. . 0 ¥ ps | E 3 I Cc A 
Write for details. | "OWNERS OF 'MYCALEX’ PATENTS” 


CLIFTON, Executive Offices: 30 ROCKEFELLER PLAZA 
NEW JERSEY NEW YORK 20, N. Y. 
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ORIGINAL EQUIPMENT 


G@ MOTOR 6): (¢ 


SPECIFICATIONS 


Inc. 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT | 
D—UNIVERSAL 


Lamb Electric Co. 
Leland Electric Co. 
Master Electric Co. 
Ohio Electric Mfg. Co. 
John Oster Mfg. Co. 


Kingston-Conley Elec. 
Kurz & Root Co. 


General Industries Co. 
Janette Mfg. Co. 


Howell Electric 
Motors Co. 


General Llectric Co 
Haydon Mfg. Co., 


Fairbanks, Morse 


Co. 


Emerson Electric 
Hansen Mfg. Co 


——— 





| Mimature, under 1/50 hp. AC 
2 | Fractional, 1/50 to 1 hp. ABC | AB 
“Integral, 1 to 7 Lo hp. ABC | ABC 
Larger than 7 ‘4 hp. BC 


Shunt and Compound . Cc 
Series ie 
 Split-phase induction 
~ Repulsion start-induction run 
~Repulsion ai 
“Capacitor start-induction run| 
ie capacitor "| 
“Squirrel cage 
Polyphase wound rotor 
Shaded pole S 


High cycle 


Constant °a - ! > ABC | ABC 

Synchronous : z= a] | | AB AB 
“Varying - ; eat | : ABC w 
Adjustable —__ =i 5 ; oa Ye AC c Cc 
Multi-speed ; ACG ; ; AB | 7 A | AB | ABC 





ABC | ABC ABC 
“ABC | ABC | BC — 
BC 


Cc 
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| SPEED | 


A—Normal torque, 
normal starting current" 
B—Normal torque, low 
starting current 
C—High torque, low 
starting current 
©| D—Highslip 
E—Low starting torque, 
normal starting current |_ 


"F—Low starting torque, 
low starting current 


Woeaes ee ee 
Reversing ABC 
Low voltage—6, 12, 32. etc. » AC 


Open, self-ventilated ABC | ABCD 
“Splash or drip-proof  ——S—S ABC | ABCD 
“Totally enclosed ABC | ABC | ABC 
"External fan-cooled ae ei BC 
_Explosion-proof ad B ABC 


Separately ventilated B AC 
_Horizontal ABC | ABCD ; ABC _| ABD 
Vertical ; | ABC | ABCD ; > | ABCD ABC | ACD 
_Flange or face _ ABC | ABC : sl ; | C_| ABCD | ABC | ABC | ABC | ABD 
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Classes 





squirrel Cage 
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OPERATING 
CHARACTERISTICS 





























Bracket —__ A_| ABC | ABC | €_ | ABCD | ABC | ABC | ABC _| ACD 
Resilient ss AC AC__| ABC | AC | ABC 

Shaftless B ABC ; ’ B AB 

Sleeve r ABC | ABCD : ABCD | ABC | ABC | ABC ACD 
| Ball “ABC | ABCD , a) \B | > | ABCD | ABC | ABC | ABC ACD 
“Tapered and straight roller BC ABC 


Speed reducer (geared ) ABC ABC ; . . ACD ABC 
“Clutch : ABC 

Brake _.. | C- {480} ABC aed : b - ABC c 

Governor control ay Yes ; ae S aa oe Z ACD 
Temperature-protected ABC | ABCD A AC ABC ACD 
| Brush-lifting ite al AB A 7 














S | MOUNTING | FRAME | 


R 


G 


















































SPECIAL BE 
EATURES | IN 








F 


166 ELECTRICAL MANUFACTURING 





No. 71150. 


P 
No. 71140. 4 


PUSH BUTTON « ROTARY 


AND TOGGLE 


WA 


eral te 


No. 71150. push type single pole normally 
open. Momentary contact. Rating — 1800 


welts torent Here is a representative group of the extensive line of R-B-M electric 
No. 71550. Rotary type continuous duty. 1 

Rating — 500 watts. control accessories... push button, rotary, and toggle switches; slow 
No. 71140. push button single pole nor- P , e "y — : 

mally open. Grounded terminal. Bullet con- make-and-break contacts... now available for general purpose low volt- 


nector. Rating—60 watts. 


No. 71560. Toggle type single pole dov- age applications. Maximum rating, 32 volts, A.C. and D.C. For complete 


ble throw. Rating —— 30 watts. Solder con- 


nectors. e ° ° 

specifications, write Department D-9.... 
No. 71152. Foot switch single pole nor- I ’ P D 9 
mally open momentary contact. Rating — 


1800 watts inrush. R-B-M MANUFACTURING COMPANY 


No. 71511. push-pull single pole double Division of 
throw. Rating— 60 watts. Solder terminals. EssEx WIRE CORPORATION 
4,55 J 


No. 71561. Toggle switch single pole sin- ies 
gle throw. Maintained contact. Rating— 60 ; i Loc ANSPORT, INDIANA 


watts. Screw terminals. 


No. 71100. Push buttn single pole nor- 
mally open. Rating—60 watts. 


No. 71510. push-pull type single pole sin- 
gle throw. Rating— 30 watts. 


No. 71500. Rotary type single pole with 
10 ohm variable series resistor. 


a 
. a 
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MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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ORIGINAL EQUIPMENT 


@: MOTOR (sz 


SPECIFICATIONS 


, 


Inc. 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


“lectric Corp. 


Wagner E 


General Motors Corp. 
Corporation 


Inc. 
Co. 


Robbins & Myers, Inc. 
Inc. 


F. A. Smith Mfg. Co., 
Victor Elec. Products 
B. A. Wesche Electric 
Westinghouse Electric 


Star Electric Motor 
Valley Electric Corp. 


Speedway Mfg. Co. 


Signal Elec. Mfg. Co. 
Small Motors, Inc. 


Packard Electric Div. 
Peerless Electric Co. 


Redmond Co., 








iy |_Miniatare, under 1/50 hp. AG_|~ACD_|ACD A ~ACD 
DE | Fractional, 1/50 to Thp. | ABC AC_| ABCD | ACD ACD |_ABC | ABC | ABCD 
SS | Integral, 1 to 753 hp. TT Anne. ABC 

x Larger than 714 hp. 





S >| Wincharger Corp. 





Shunt and Compound 

Series 
 Split-phase induction 
Repulsion start-induction run 














| Repulsion 
& | Capacitor start-induction run 
q Capacitor 
Squirrel cage 
Polyphase wound rotor 
Shaded pole 
High cycle 


Constant 
“Synchronous 
Varying 
Adjustable 
Multi-speed 


A—Normal torque, 
normal starting current 
B—Normal torque, low 
starti ng current 
0 C—High torque, low 
starting current i AB 
D—High slip AB 
E—Low starting torque, 
normal starting current AB 


F—Low starting torque, 
low starting current J AB AB 


Torque B AB 
_Reversing 2 ABCD | CD AB > 2 D ABC 
Low voltage—6, 12, 32, etc. ; c cS cD ACD} ABC ACD| AC 


Open, self-ventilated _. ABC | ACD} ABCD CS ABC ACD | ABC 
“Splash or drip-proof ABC ‘ABCD [  |AC ABC \ 
“Totally enclosed AC | ABCD | ACD | ABCD ; ABC 
“External fan-cooled ACD | ABCD : a7 
~Explosion-proof c 

Separately ventilated 












































| SPEED | 
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Squirrel 
Classes 











OPERATING 
CHARACTERISTICS 





























Horizontal 
“Vertical ADCD | Ac: A ; ABC | ABCD 

Flange or face ABC ABCD 
“Bracket ; a > | ABC | ABCD 
Resilient ——— — : an ; 

Shaftless 
Lp | Sleeve ABC |. : ACD | ABCD ABC cD 
<5 Ball ABC |}ABC | C | ABCD | ACD | ABCD : ABC : y cD 
fo | Tapered and straight roller —_ 


Speed reducer (geared) 
Clutch 

“Brake 

“Governor control 
Temperature-protected 














2 | MOUNTING | FRAME | 





168 ELECTRICAL MANUFACTURING 








SEPTEMBER 1945 


WALDES 


HUT 


RETAINING RING 





Waldes Truare expands or contracts without distortion 

and without permanent set, fitting tight all around the groove. 

It offers important advantages over shoulders, nuts, collars, 

etc., for all thrust-load fixings in shaft and housing applications, 

It saves space, weight, assembly time and machining costs. 

Waldes Truarc presents a significant advance in retaining rings, well 
worth your thorough investigation. We will gladly furnish 

samples and full data for tests, upon request. 


@ Internal type National Aircraft Standard 50. 
@ External tv~e National Aircraft Standard 51. 


WALDES KOHINOOR, INC. Leng inland City 1, N.Y. 


Canadian Representatives: Prenco Progress & Engineering Corporation, Ltd, 72-74 Stafford Street, Toronte 
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Specialists in ~~"™ 
Electrical Porcelain 


FOR OVER 50 YEARS, the Colonial Insulator Com- 
pany has supplied a wide variety of porcelain pieces 
for electrical use. Most of these have been made to 
individual specifications. Each piece has been burned 
in gas-fired, temperature-controlled kilns. That is 
why you can be sure that parts made of Colonial 
Porcelain come within acceptable tolerances. 


For price estimates, send us samples or drawings. 


The Colonial Insulator Co. 
907 Grant St., Akron 11, Ohio 


For intormaticn en our Stondard Navy and Mari- 
_ time Fittings consult Graybar Electric Company. 


pdutiial 


_T-Il ELKINS ST., SO. BOSTON'27, MASS” 


Se 


S$ OF PLASTIC MOLDING EXPERIENCE 








Bimetal Thermostats Call For 


the Designer’s Know-How 
(Continued from page 105) 


its length so that clearance must be provided. On heat- 
ing, the flat or U-shaped strips bow and the spirals and 
the helices decrease in diameter with an increase in the 
number of turns when the high expansion side is on the 
outside of the coil. Also the helices show a small de- 
crease in axial length in heating. This change in shape 
of the bimetals is not great but it can cause sticking and 
binding if it is ignored in the design. 

The motion obtained with all the foregoing types of 
bimetals is directly proportional to the temperature 
change. Therefore thermally operable devices using 
such bimetals are creep type unless mechanical linkages 
or trips are provided to produce a snap action. The 


A snap-action thermostat comprising a flat bimetal 
strip combined with toggle-action springs. 


snap action often is desirable and is mandatory on large 
current-interrupting devices such as circuit breakers. The 
motion of the bimetal itself can be made snap instead oi 
creep if it is so formed and constrained that the motion 
caused by the increase in temperature is opposed to the 
original constraint. Then it will move slowly until it 
passes center at which point the constraining force is 
removed, automatically permitting a rapid, or snap mo 
tion. This toggle effect can be obtained with fiat bimetal 
strips combined with springs but one of the most com- 
pact and economical methods is to use a disk or washer 
bimetal, dished to produce the desired constraint. The 
amount of dishing will affect the temperature at which 
the device operates, so giving a convenient means oi 
calibration. 


BIMETALS AT WORK 


The possibilities and limitations of bimetals can be 
emphasized most forcibly by a consideration of the four 
most common applications, namely, thermometers, ther- 
mostats, circuit interrupters, and thermal relays. Ther- 
mometers and, thermostats are one and the same in that 
they both are responsive to external heat transmitted to 
the bimetal. They differ only in that the thermometer 
merely indicates the magnitude of the temperature 
whereas the thermostat does something about it. The 
bimetal’s.motion may perform some work such as open- 
ing or closing a valve or it may make or break a contro! 
circuit. No one thermostat represents the best solutior 
to every problem. Even the rating of a thermostat can 
not be established irrefutably because it is dependent o1 
the duty cycle, the operating temperature, the voltage 
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ECAUSE the vibrations of out mnodern{industrial work great 
as they are, have been greatly magnified _by war >wibrations 


of mighty radial engines, of roaring Diesels, of dealenin& explosions, 
of cyclonic storms and bottomless jungle roads—Lord Manufac- 
turing Company has added much to its store of knowledge con- 
cerning control and isolation of vibration. Because Lord had 
pioneered the field of vibration control for almost a generation, it 
was called upon for thousands of installations, from Lord Dyna- 
focal Suspension for radial engines to mounts for delicate instru- 
ments in the ships that sail the air, the sea and the waters under 
the sea; for huge gun recoils and precise bomb sights; for more 
uses than we have. space for or are allowed to mention. 

Victory over vibration in war applications has paved the way 


for better control and isolation of vibration in a myriad of peace- 


SHEAR TYPE 


Gouded Kubler 
MOUNTINGS 


time applications. Whether you manufacture locomotives or baby 
carriages, dynamos or television sets, turret lathes or laboratory 
recording instruments, Lord engineers can help you make a 
product that will serve better and last longer. 

Lord Bonded Rubber Mountings are made in two main types, 
Tube Form and Plate Form, with variations to meet special 
conditions, and problems arising from internal or external vibra- 
tion. Lord Mountings are made for load ratings ranging from a 
few ounces to several thousand pounds. Installation of Lord 
Mounts is extremely simple, no special tooling or machining being 
necessary to adapt them to your designs. 

Send for the latest Lord literature on Vibration Control and 
Isolation, or call in our engineers to consult with you on your 
problems. Neither service entails any obligation. 


it TAKES BONDED RUBBER Ze Shear 10 ABSORB VIBRATION 


2-2 


BUY WAR BONDS 


LORD MANUFACTURING COMPANY 


x * ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber Mountings 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
gauge. Precision 





wire 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. 


finest wire. 


Everything in sight. 





E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. 
erate as a pair of pliers. 

Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 


As easy to op- 


TRY THESE PYRAMID WIRE STRIPPERS 


Proye the merits of a Pyramid Wire Stripper in your shop on your own 


work. Send your wire samples and specifications so that we may 


accurately gauge your needs before shipping machine and instructions. 





Send for Circulars and Full Particulars 


All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—are fully guaranteed for performance as well as mechanical construction. 


PYRAMID PRODUCTS CO. 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 








Designed 
to do quantity work on a quality basis on all types of insulated wire 


from 8 gauge to the very 


No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 


lease the wire — all in 
ONE simple foot pedal 
movement. 

























and the expected life of the product in which it ‘s 
integrated. 

The disk-type thermostat, with its snap action accor 
plished in 16/100,000 seconds, produces an efficient ther- 
mostat not responsive to vibration, shock, or position, 
but its sensitivity is not as great as the strip type ther- 
mostat with its slow make and break. Even greater 
sensitivity can be obtained by passing the load curren 
through the strip-type bimetal or providing a small 
compensating heater for the bimetal. With such a con 
struction the lag of the bimetal temperature behind the 
temperature being controlled is reduced with increasing 
temperatures because additional heat is generated. at the 
bimetal. When the thermostat operates, shutting off the 
heat source, the temperature of the bimetal falls rapidly 
because its independent source of heat also has been in- 
terrupted. 


CURRENT-CARRYING BIMETAL 





The compensated construction is particularly desir- 
able for thermostats responsive to convected heat, such 
as room thermostats, but on devices such as hot plates 
the disadvantage of the bimetal carrying current often 
offsets the advantage of compensation. If the bimetal 
does not carry current it can be placed in intimate, me- 
tallic contact with the heat-generating member, thereby 
reducing the thermal lag and insulating problems, and 
the current-interrupting device can be designed more 
satisfactorily, producing less arcing. Therefore thermo- 
stats are available designed so that the bimetal either 
does or does not carry current and adjustable or non- 
adjustable. The thermostats are made automatic or man- 
ual reset for low temperature applications as well as high. 

The success or failure of the thermostatic control on 
electrical heating devices depends not only on the ther- 
mostat itself but, equally important, upon the method of 
mounting. The thermostat will give satisfactory con- 
trol only when it is in good thermal contact with the 
source of heat so that the differential of temperature 
between the bimetal and the source is a minimum. Even 
a small air-gap materially reduces the efficiency of the 
control and, for optimum results, the metallic heat con- 
ducting path should be as short as possible. 

For most applications sensitivities of + 5 F are more 
than acceptable. Such sensitivities are readily obtainable 
with the thermostats already described, the creep type 
being more accurate than the disk. Greater sensitivity 
than necessary is not desirable because it increases the 
cycling of the thermostat, thereby shortening its life. 
However, for laboratory installations and the control of 
delicate processes, greater sensitivity is available com- 
mercially in thermostats using a bimetallic member. One 
type consists of a long helix of sensitive bimetal sealed 
in a glass tube filled with an inert, arc-quenching gas. 
The construction produces a compact thermostat free of 
dust, dirt, and capable of regulating liquid temperatures 
within + 0.05 C and air within + 0.1 C. This type of 
thermostat performs satisfactorily in explosive atmos- 
pheres and truly is a laboratory instrument. 

Another type of sensitive thermostat depends upon 
the unequal expansion of metals for its operation but 
ditfers from bimetal thermostats in that the two mem- 
bers are not joined throughout their length. Instead the 
operation depends upon differential elongation. The 
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From Coast to Coast 


America is stocked with Panelyte sheets, rods and tubes 
and staffed with sales engineers .... at your service 







in Canada: 





Montreal, Toronto, Vancouver 







LEGEND 
Z\_ Branch Office 


e Sales Office 
©) Warehouse 


[-] Factory 

















Main Office 
_New York 











in Mexico: Mexico City 









The Panelyte network of strategically located warehouses and sales offices was 
established to serve Industry promptly. Stocks of sheets, rods and tubes are carried... 
ready for prompt shipment. {| 
Competent Sales Engineers are available-to consult with you on designing, and 
manufacturing techniques for the economical production of fabricated parts and 
molded shapes in thermosetting laminated plastics. 
The demand for Panelyte fabricated and molded parts has necessitated the building 
of a new 60,000 sq. ft. Fabricating Plant at Trenton. It will be the most modern fabricating 
plant in the laminating industry. Space formerly occupied in the main plant by the 
Fabricating Department will be used by the enlarged Molding Department. 
Write for our factual Engineering Data Book. 


. 






















Sales Offices: Atlanta, Boston, Chicago, Cincinnati, 
Cleveland, Dallas, Denver, Detroit, Kansas City, Los 
Angeles, New Orleans, Phoenix, Portland, St. Louis, 
St. Paul, San Francisco, Seattle, Syracuse, Trenton: 
Buenos Aires, Johannesburg, Mexico City, Montreal, 
Sao Paulo, Toronto, Vancouver. 


ye MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 
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designed 





Synchronous timing, prov- 
en in the stress of war 
production on countless 


applications has wider 
; scope in the electrical 
and electronic equip- 


ment of tomorrow. 


Motors also available for DC 


current. Write for informa-- 
tion. 
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The high electrical resistivity’ of 
LAVITE makes this steatite body 
a standout for rf. applications. 


But LAVITE contributes still 
other important safety factors 
















Formula SI-5, for example, pro- 
vides a compressive strength of 
96,000 lb.’sq. inch. Its tensile 
strength is 7,200 lb. sq. inch. 
Moisture absorption is only .001 
per cent. 
machined, drilled, threaded or 
tapped to your specification. 


Test LAVITE in your own labo- 
ratory. We'll be glad to send 
samples. 


"Dielectric strength—235 volts per mil. 


D. M. STEWARD 


fice & Work 
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This material may be - 


if 1 
*ELECTRONEERED TIMING 


Ha don Synchronous AC Mo- 


tor Driven Timing - that 
you may be sure that you 
can add basic improvement, 
more economical operation, 
greater customer-appeal to 


whatever equipment you 
= in which timing can 
unction. 


if 1 
*ELECTRONEERED TIMING 


Haydon 


MANUFACTURING COMPANY 
* INCORPORATED i 


FQorerduille, Connecticut 








CATALOG 
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s: Chattanooga 1, Tenn 
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YOUR USES FOR HAYDON AUTOMATIC 


Clailionected Siming 


So many types of equipment have been re- 
or the "automatic age", made 
more efficient, less expensive to operate 
and maintain, through 





high-expansion member consists of a brass tube in which 
is mounted the low-expansion contact-making members, 
The brass tube elongates with increasing temperature, 
tending to stretch the low-expansion members wh 
make or break contact, depending upon their configura 
tion. This produces an extremely sensitive creep-ty; 
thermostat which can be adjusted by means of a screw 
varying the original tension on the low-expansion mem 
bers. Sensitivities as high as + 0.004 F are possible in 
fluids with control loads of 0.25 amperes. The normal 
range is — 50 to + 400 F but thermostats up to 600 F 
are available on special order. The thermostats are 
capable of handling 10 amperes at 115 volts or 5 am- 
peres at 230 volts, alternating current. Suitability for 
operation on direct current or with higher alternating 
currents can be obtained by hanging a condenser across 
the contacts. 

One of the principal reasons for the impetus given 
the development of bimetals is their use in electrical pro- 
tective devices such as circuit breakers and motor pro- 
tectors. These devices require snap action to. reduce 
the arcing at the contacts, permitting them to handle 
large currents. Since the currents which the protective 
device must handle always are fault currents produced 
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Electronic Gage Keeps Fuel Loads Down, 
Brings Bomb Loads Up 


a 














This electronic fuel-ca- 
pacity gage has been de- 
signed for army bombers 
to permit extremely close 
measurements of available 


pipes and this assembly 
actually forms an electrical 
condenser. It is mounted 
within the fuel tank, while 
the electronic amplifier and 















gasoline supplies. It has meter are mounted in the 
been found to perform fuselage. The tube assem- 
accurately within a five bly is so constructed that 


per cent limit under ex- 
treme operating conditions. 
By obviating the need for 
carrying extra “safe-mar- 
gin” fuel, it has enabled 
pilots to carry additional 
bombloads. Peacetime ap- 
plications are seen in many 
industrial applications 
where accurate control of 
liquid level is needed. 
Here is how the instru- 


ment works: The _ long 
tube shown in the illustra- 
tion contains two inner 


gasoline can flow in it and 
between the two _ inside 
pipes. As the height of the 
gasoline within the fuel 
tank changes, the capaci- 
tance of the condenser 
formed by the two inner 
pipes also changes and is 
measured electronically by 
the meter amplifier and 
recorded in gallons on the 
instrument panel by means 
of the calibrated meter. 
Minneapolis - Honeywell 
Regulator Co. 
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This anode for a radio broadcasting 
tube involved several difficult prob- 
lems. Specifications called for a seam- 
less, one-piece, pure oxygen-free cop- 
per shell... free from imperfections. 
Dimensions: length 641¢,’’, I.D. 3”, 
diameter across hollow flanged sec- 
tion 561%”, average wall thickness 
090”. That hollow flanged section 
was no cinch, But an ingenious metal- 


working schedule took care of that. 


How Scovill Electronents* meet exacting ~ < 
specifications ... often at lower cost 


Specifications were met 100%... and 
costs were surprisingly low. 
Whether your electronic equipment 
requires small components or large 
assemblies, you, too, can save time, 
trouble and money by calling on 
Scovill’s design ingenuity and versa- 
tility in all metals and all metal-work- 
ing techniques. To learn why Scovill 
is in a position to give you impartial 


advice about whether to forge, draw, 


SCOVILL DEVISED A NEW SCHEDULE 
FOR TRANSMITTER TUBE ANODES 


... and put them on the air faster 















stamp or machine your Electronents*, 





send for literature. Fill in the coupon 







below and mail it today. 


*Electronents = Electronic Components ; 
























MANUFACTURING COMPANY 
WATERBURY 91, CONN. 





SCOVILL MANUFACTURING COMPANY 


Electronic Division 
25 Mill Street, Waterbury 91, Connecticut 





Please send me a free copy of ‘Masters of Metal” booklet de- 
scribing your facilities. I am interested in the ELECTRONENT* 





applications checked. 
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ACCURATELY-MACHINED 
PARTS .. . gutchly and 
casily made with 
TAYLOR 
LAMINATED PLASTICS 


Tue VERSATILITY of Taylor 
Laminated Plastics makes possible the fabrication 
of parts with structural, mechanical, and electrical 
properties to fit almost any engineering problem 
involving the mass-production of small, accu- 
rately-sized parts. 


The three parts illustrated above, for example, 
selected at random from thousands of such parts 
being turned out daily in the modern Taylor plant, 
involve two different types of Phenol Fibre and 
one of Vulcanized Fibre. No. 1 is a switch 
back machined from Phenol Fibre and having 
excellent moisture-resistance and electrical prop- 
erties. No. 2 is an end lamina for a fractional 
horsepower motor, punched and formed from 
Vulcanized Fibre. No. 3 is a coil bar support for 
a secret electronic device which is sawed, milled 
and drilled from Phenol Fibre having especially 
good insulating qualities and mechanical strength. 


If your production problem involves great quan- 
tities of parts with light weight, great strength, 
and special insulating or dielectric qualities, let 
our engineers tell you what Taylor can do for you. 


Write us “Today / 


TAYLOR 
FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE - VULCANIZED FIBRE 
Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNSYLVANIA e OFFICES IN PRINCIPAL CITIES 
PACIFIC COAST HEADQUARTERS: 544 S. San Pedro Street, Los Angeles 
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by some abnormal, dangerous, condition they usual'y 
are many times larger than the normal full-load current 
of the device. Hence the interruption of the are forme 1 
at the contacts is a serious problem demanding snap ac- 
tion. This snap action can be obtained easily with the 
disk-type bimetal or with the creep-type bimetal con:- 
bined with mechanical linkages or trips. 

The function of the bimetal in protective devices dif- 
fers from its function in thermostats in that the bimetal 
primarily is responsive to the magnitude of the current 
flowing through it in the former case whereas it is pri- 
marily responsive to heat conducted to it in the, latter. 
Because of this the specific resistance of bimetals is im- 
portant for circuit breakers and the bimetal manufac- 
turers have met the demands by developing a whole 
series of low temperature bimetals varying in resistance 
from 20 to 850 ohms per circular mil-foot. In many rat- 
ings the bimetal itself can be used as the sole source of 
heat. On the extremely small sizes an additional heater 
in good thermal relationship to the bimetal must be pro- 
vided so that the proportions of the bimetal-can be large 
enough to give sufficient mechanical strength and rig- 
idity. On the extremely large sizes a shunt is used to 
avoid prohibitively large bimetal proportions. 


AMBIENT TEMPERATURES 


Even though bimetallic protective devices are respon- 
sive to generated heat primarily, they also are responsive 
to ambients unless special precautions are taken. In most 
cases the responsiveness to ambient is desirable because 
increased ambient decreases the carrying capacity of the 
protector but increased ambient also decreases the ca- 
pacity of the electrical equipment it is protecting in 
approximately the same proportion. Therefore, if the 
ambient of the protector is the same as that of the elec- 
trical equipment it is protecting the need for ambient 
compensation is unnecessary. This is particularly true 
if the ambient is affected by the electrical equipment. 
It is this property that makes the bimetal protector well 
suited for the protection of electric motors. The pro- 
tector is mounted internally and is responsive to the 
motor heat as well as the motor current. Hence it will 
open, protecting the motor, whenever damaging values 
of temperature or current are reached. 

The need for protectors not responsive to ambient 
was brought home quite forcibly in the present war. 
simetal aircraft protectors, operable manually with a 
toggle or button, were grouped together at a convenient 
control point and the protector performed the added 
function of switch. Because of this the ambient of the 
protector seldom was the same as that of the piece of 
equipment it was protecting. Hence the only practical 
solution was the use of protectors not responsive to am- 
bient. Such protectors are available and consist of two 
bimetals equally responsive to ambient so that the am- 
bient produces no differential deflection. Only one of 
the bimetals is responsive to the current flowing so that 
it alone deflects when harmful overloads are encoun- 
tered, so opening the device. 

Another development of the war is non-trip-free pro- 
tectors. Before the war it was considered good practice 
to design the circuit breaker so that it could not be reset 
after it had opened until it had cooled down sufficiently 
to permit the bimetal to return to its ‘‘on” position. 
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CENTURY SMALL INDUSTRIAL MOTORS 
Prouide the Same 


( Ocpendalle Features 


As Century Large Industrial Motors 


entury fractional horsepower, industrial squirrel cage 3-phase 

motors provide the same dependable features of larger Cen- 
tury industrial motors. They have the ruggedness and stamina to 
operate under long, hard usage. They provide an unusual free- 
dom from vibration that makes them ideally suited to the most 
accurate manufacturing applications. Their quiet starting and 
running have won them wide acceptance by leading manufac- 
turers of air conditioning equipment. 


3 


Here are the seven features that give you these results... 


BEARING BRACKETS — are built to maintain ing from large ventilating fan and scientific 


bearing alignment; and to prevent falling objects 
and dripping liquids from entering the vital parts 
of the motor. 


WELDED STEEL FRAME AND FEET — give struc- 
tural rigidity. 


STATOR CORE — high degree of resistance to 
industrial atmospheres and surroundings and 
moisture in damp basements. Resulting from Cen- 
tury Triple insulation—(1l) high dielectric slot 
insulation, (2) use of the latest scientific develop- 
ments of magnet wire, (3) windings sealed with 


arrangement of air passages between core 
and frame and around windings and bearings— 
removes heat and reduces danger of hot spots. 


CUSHIONED END BUMPERS — cushions the 
shock resulting from irregularity of V-belts. 


PHOSPHOR BRONZE BEARINGS—are designed, 
cast, machined and finished by Century, provid- 
ing long life and quiet operation. They are thick 
walled and accurately diamond bored, and lubri- 
cated by the famous Century wool yarn system 
of lubrication. (Ball bearings are available.) 


Century special insulating compound. 
COPPER WELDED SQUIRREL CAGE ROTOR— 


positive uniform cross section of conductors made 
possible by welded copper squirrel cage rotor 
provides uniform operating charac- 

teristics and long life. 


VENTILATING SYSTEM—added as- 
surance of long insulation life result- 


Write for bulletins giving complete information on 

Century fractional squirrel cage motors—l% to 34 

horsepower—and other Century motors in a wide 

variety of types and sizes from 1% to 600 
horsepower. 


Callin a Century Application Engineer 
—he may be able to assist you with your 
application problems. 


CENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Louis 3, Mo. 


CE-426 Offices and Stock Points in Principal Cities 
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Just “knowing how" is not enough. 








Only to a few is granted that com- 







bination of experience, organization 
and equipment which sets them apart 
as specialists. 

















We can rightfully claim that distinc- 





tion— we are specialists in screw 






production. If you have a special 
screw problem, consult us. 
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106 WEST 4TH ST 






ELMIRA, N.Y 









Then if the short circuit or heavy overload causing the 
original operation was still present the circuit breaker 
reopened on closure, protecting the operator as well as 
the equipment. This procedure was reversed in the de 
sign of aircraft circuit breakers because it was felt that 
the seconds lost by the pilot in combat, waiting for the 
protector to cool sufficiently before resetting, would bs 
disastrous. Therefore the aircraft breakers are made 
“non-trip-free” which means that the breaker can be 
closed manually on the short circuit and held closed 
even though the bimetal is deflected to the open posi- 
tion. Only the exigencies of an emergency could justify 
such a procedure so that both trip-free and non-trip- 
free protectors are available commercially. 

Another feature of bimetal protectors which depends 
upon the product it is protecting is manual or automatic 
reset. As the names imply the manual reset protector 
will not restore the circuit after operation until it is 
reset. The automatic reset, on the other hand, recloses 
as soon as the bimetal cools sufficiently to return it to its 
“on” position. The automatic reset is particularly suit- 
able for unattended machines such as domestic refrig- 
erators and the manual reset to attended machines where 
there is danger of the machine restarting, injuring the 
operator, if an automatic device were used. Therefore 
both the manual and automatic reset devices are avail- 
able commercially. 


TIME-DELAY RELAYS 


The thermal time-delay relays accent another feature 
of thermostatic bimetals which they exploit so effec- 
tively. Since the bimetal and its associated parts have 
appreciable mass it is impossible to obtain instantaneous 
action with a bimetal circuit interrupter. This time de- 
lay is a definite advantage because it makes the circuit 
breakers insensitive to harmless transients and, in time- 


delay relays, it permits automatically delaying the time 


of starting or stopping a device for cascade or sequence 
operation and reduces contact chatter or flutter. 

Bimetal thermal relays consist of single-pole, single- 
throw or double-throw switches operated by bimetal 
members responsive to independent control currents. 
Since the control circuit is isolated it is possible to con- 
trol relatively heavy or high-voltage currents (up to 240 
volts) with a small or low-voltage current. The device 
is available commercially for either alternating or direct 
current. It is furnished either in a molded plastic hous- 
ing or hermetically sealed in a glass tube filled with arc- 
quenching gas for explosive atmospheres. Since it needs 
no bearings it is quiet and compact and is available re- 
sponsive to or independent of ambient temperature. 
Time delays from one to 100 seconds can be obtained 
and, though the accuracy of the delay is not as great as 
clock timers, its simplicity and low cost make it an in- 
teresting timing device. 

Even though thermostatic bimetals are suitable for in- 
tegration with many electrical devices, they are by no 
means restricted to such uses. Wherever thermal energy 
is available the bimetal offers a convenient means of 
converting it into useful work. A small permanent mag- 
net mounted on the end of a straight bimetal which at- 
tracts a vane in a sealed mercury switch produces a sen- 


| sitive thermostat. Admiralty brass boiler tubing now is 


shrugging off its scale with the help of a piece of monel 
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peed, © tger pur Conversion 


@ Component parts and assemblies 
for your products can be produced 
quickly, accurately and economi- 
cally by Mclnerney Plastics Com- 
pany. We manufacture no plastic 
materials. We process any type or 
brand, favoring none, utilizing only 
the latest and best for each pur- 
pose. You make unhampered 
choice, 


Our processes include machining, 
forming, punching, hobbing, draw- 
ing, swaging, finishing and assem- 
bling. Our engineering and pro- 
duction skills and ingenuity are 
available to you. Consult us with- 
out obligation. 


Ask for Your FREE copy of our 
“PLASTIC PARTS” Data File No. 29 


29 COMMERCE AVENUE, S. W. GRAND RAPIDS 2, MICHIGAN 
DETROIT, 911 Fisher Bldg. 
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WOMEN WORKERS 
and all age HANDS can drive 
Ra ear 


with Speed Safety and tfficiency 
= 


Man power shortage on fastening jobs need not 
be a handicap if HOLTITE-Phillips Screws and 
Bolts are adopted as standard fastening practice. 
Women become proficient quickly with power driv- 
ers. Their basic training time is drastically short- 
ened, and production rapidly increased when these 
modern fastenings are used. Experienced workers 
can effect savings in time and cost up to 50% 


and more. 


Further savings are made when HOLTITE Sheet 
Metal Screws are used. Tapping operations are 
eliminated by these hardened screws as they cut 
their own perfect mating threads in the material. 
Speed nuts are run on these screws with greater speed. 


With complete 
equipment and facil- 
ities for producing 
Special parts and 
fastenings, we can 
efficiently meet any 
requirement, exact 


to specifications. | 


Send blueprint, spec- 


ifications or sample. 
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| silver brazed to it, producing a bimetal which bends wich 


temperature change. Valves, either directly responsive 
to temperature or actuated by bimetals heated by r- 
motely controlled current, conveniently convert thern) | 
energy to useful work. 

Recently an interesting and extremely unorthodc x 
method of temperature control was announced. It co: 
sists of an air-operated turbine with bimetal blades. 
the control point the blades are straight producing no 
rotation. Above the control point the bimetal blades 
bend in one direction, producing rotation, and below the 
control point the blades bend in the other direction, re 
versing the rotation. Hence the torque produced is pro 
portional to the temperature of the air flowing through 
it and this torque is used to operate control valves main 
taining constant temperature. Such a turbine is a far 
cry from the simple beam bimetal and furnishes a stim 
ulating example of what can be accomplished by unor 
thodox thinking after the fundamentals are appreciated. 

Both the manufacturers of bimetals and thermostats 
assisted in the preparation of this article. The bimetal 
manufacturers who aided are as follows: W. M. Chace 
Company, Detroit ; Dole Valve Company, Chicago ; Gen- 
eral Plate Division of Metals & Controls Corporation, 
Attleboro, Mass. ; Gibson Electric Company, Pittsburgh ; 
and The H. W. Wilson Co., Newark, N. J. The ther- 
mostat manufacturers who assisted are: American In- 
strument Company, Silver Spring, Md.; Barber-Col- 
man Company, Rockford, Ill.; Detroit Lubricator Com- 
pany, Detroit; Thomas A. Edison, Inc., West Orange, 
N. J.; Fenwal, Inc., Ashland, Mass. ; Micro Switch Di- 
vision of First Industrial Corporation, Freeport, II1. ; 
Mercoid Corporation, Chicago; Penn Electric Switch 
Company, Goshen, Ind. ; Spencer Thermostat Company, 
Attleboro, Mass.; Westinghouse Electric Corporation, 
East Pittsburgh, Pa. 


Signal Corps Develops Overseas Radio Receiver 

Rugged construction and simplicity of design are the 
outstanding characteristics of a new radio receiver, 
R-100/URR which has been developed and standardized 
by the Signal Corps for distribution to enlisted men 
overseas to provide entertainment and aid morale. 

Controls in this set are much simpler than those in 
other Army radios. The antenna is reeled into the back 
of the cabinet in such a way that it can be quickly 
unwound and slung over the nearest tree branch. The 
control panel is recessed far enough so that nothing pro- 
trudes, and the sets can be sacked and shipped without 
danger of damage. They are shipped in packages of 
about one cubic foot in volume. A built-in loudspeaker 
and headset jacks accompany the receiver, and flexible 
antenna wire is provided as a part of the set. The entire 
receiver is fungus and corrosion resistant. Transformers 
and chokes are potted for protection. 

The receiver provides reception of medium (1500 to 
550 ke) and short wave (3.5 mcs to 19 mcs) broad 
casts. It operates from self-contained batteries or from 
110-120/220-240-volt d-c or a-c 25- to 60-cycle current 

Four manufacturers are now engaged in productior 
of R-100/URR — Majestic Radio and Television Com 
pany, Emerson Radio and Phonograph Corporation 
Espey Manufacturing Company, and Hallicrafters Com 
pany. Procurement orders call for over 100,000 sets 
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Wherever You 


Need DC from AC 


Spocer Washers Copper Sulphide 
Dises 





Assembly 


Specify mn ni 
MALLORY | =H Y= 


Terminal 
Plates 


Magnesium-Copper Sulphide 
Rectifiers 


yen you have an AC source and need low voltage 
DC, the most efficient answer is apt to be a Mallory A Few Applications of 


Dry Disc Rectifier. MALLORY RECTIFIERS 


Available in a wide range of sizes and ratings, from tiny 
“button” rectifiers to large heavy-duty stacks, in capaci- 
ties from 0.3 ampere to 35,000 amperes DC and up, Mallory 
Rectifiers give years of silent, trouble-free service. Sturdily 


Battery Chargers for: 
Automobile Radio 
Industrial Fire Alarm 

Emergency Lighting 


constructed, completely sealed to resist atmospheric 
changes, Mallory rectifiers have no moving parts—nothing 
to break or wear out—require no maintenance expense. 


Design engineers appreciate the fact that Mallory Rectifiers 
have a constant output over an extremely wide range of 
ambient temperatures—from -40°F. to +265°F. or higher. 
These rectifiers can “take it”? under heavy current over- 
loads, and have a self-healing film which prevents damage 
from high voltage surges. Voltage regulation is excellent, 
and power factor is unity. 


Experienced Mallory engineers will gladly help you select 
the best rectifier for any specific application. Write to us 
or ask your nearest Mallory Distributor for a free copy 


of Catalog R615A. 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS 6 INDIANA 


Mobile Electric Truck 
Railway Car 


Power Supplies for: 


Magnetic Chuck Magnetic Valve 
Generator and Alternator Field 
Impulse Pump DC Motor 
Relay Magnet 
Solenoid 
Clock Organ 
Elevator Radio Receiver 
Business Machine 
Electroplating Electrocleaning 
Electrodissociation 
Electrolysis Elimination 
Laboratory Analysis 


*Rectostarter is the registered trademark of P. R. Mallory & Co., Inc., 
for rectifier. units for use in starting internal combustion engines. 


th P.R.MALLORY &CO Inc 
le MAGNESIUM COPPER SULPHIDE RECTIFIERS — 
: A i LO R STATIONARY AND PORTABLE D. C. POWER SUPPLIES — 


RE C TIFIERS BATTERY CHARGERS AND AVIATION RECTOSTARTERS* 
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NEW LOW PRICES 


| Le De eB 
eet ee 


Make Better Wire Joints 
at Lower Cost! 


New Low Prices still further reduce 
the cost of making wire joints. IDEAL 
“Wire-Nuts” (solderless. tapeless wire 
connectors) make a neater, safer wire 
joint... Better Electrically ... Stronger 
Mechanically. Easy to use —simply 


strip wires, screw on—that’s all! 


A SIZE FOR EVERY JOB 


For joining wires on anything electrical, 
from the smallest appliance to the largest 
machine. Fully Approved by Underwriters’ 
Laboratories, Inc. 


IMMEDIATELY AVAILABLE 


Electrical Products Division 


IDEAL COMMUTATOR DRESSER CO. 


1008 Park Awenue Sycamore, Illinois 
Sales Offices in all Principal Cities. 1164 


Synthetic Rubber Is Making Good 


as Insulation For Wire 
(Continued from page 109) 


GR-S insulation for each of the categories in this scheme 
will illustrate the present status with widespread use of 
GR-S as compared with pre-war quality standards. 


CODE INSULATION 


Code insulation, the least expensive and lowest grade 
commonly manufactured, is used where the physical and 
electrical requirements are not severe. Normal applica- 
tions are building wire, fixture wiring, automotive low- 
tension wiring and miscellaneous leads for low-voltage 
equipment and appliances. Table I shows a set of re- 
quirements for this type of insulation as established by 
Underwriters’ Laboratories for natural rubber and 
for GR-S. 

Development in the art indicates that the require- 
ments for GR-S will, with the exception of insulation 
resistance, gradually rise toward the old rubber re- 
quirements. 

Class AO insulation, 30 per cent rubber, finds use 
on wires where the physical and electrical requirements 
are more severe. It is used on the conductors of flex- 
ible and portable cords (extension cords and power 
supply cords to portable motors), parkway cables, tele- 
phone outside drop and distributing wires, signal wiring 
and motor leads. Table II shows the requirements as 
set by the American Society for Testing Materials. 

Heat-resistant insulation is utilized on wires the con- 
ductor operating temperature of which runs above 60C. 
This composition is utilized on special heat-resistant 
building and fixture wires and in certain shipboard and 
railroad applications. The American Society for Test- 
ing Materials’ standard requirements are shown in 
Table ITT. 

Ozone-resistant insulation is needed for high-voltage 
wires such as ignition wire, neon-sign wire, x-ray equip- 
ment wiring and high-tension lines. The American 
Society for Testing Materials’ standard requirements 
are given in Table IV. 


GR-S 


Tensile strength (min.) i 450 psi 
Elongation (min.) 250% 
*Accelerated aging 
Tensile strength (min.) 400 psi 
Elongation (min.) 150% 
**Dielectric strength (min.) Approx. 100 Approx. 100 
volts/mil volts/mil 
***Insulation resistance con- 


stant K (min.) Apprex. 5000 | Approx. 1000 





*48 hours exposure to oxygen, 300 Ib. per sq. in. at 70 C 
++* ) 


ex, See Table I 


Table IV—Physical requirements for ozone-resistant 
insulation. 


Low-capacitance insulation is used on submarine 
cable, lower-frequency coaxial cables, Coast Guard 
cables, microphone cordage and underground telephone 
wires. Requirements vary with the individual appli- 
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COMPANY 
HARRISON, N. J. 


Branches: Chicago -«. Detroit +» Cleveland 
Los Angeles +» San Francisco + Seattle 


*Trade Mark Reg. U.S. Pat. Of. 


| How small strips of | 


a eA 
protect 


a 
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From simple home refrigerators to giant industrial “equipment 
Electric Thermal Relays like this. one. protect machines. worth mil- 
lions against damaging overloads. In these applications the heat- 
ing action of special resistance units trips switches——cuts off power 


supplies at predetermined danger points. 


Ranging In form from plain wire wound units to specially formed 
strips, these ‘‘Heaters’’ must generate heat to simultaneously 
duplicate the rate and cycle of overload heating in the electrical 
equipment being guarded. Also they must-resist the. full impact 
of direct shorts, until other protective devices operate. 


To meet these severe requirements, Nichrome, made only by 
Driver-Harris, is used, for this is the alloy that possesses high 


thermal retentivity combined with excellent heat and corrosion 


‘resistance. 


Typical of the heavy-duty Thermal Overload Relays employing 
Nichrome is this 90 ampere, 600 volt Push-Button-Reset type which 
guards large Rolling Mill equipment in a steel plant. The right 
“Heater” has lseen removed to expose the thermal tripping 


mechanism. 


lf such dependable protection interests you why not investigate 
Nichrome and the 80 other Driver-Harris alloys. Write for further 
facts today. 
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Here are a few 


APPLICATIONS for 
SIGNAL MOTORS 
SHADED POLE: 


RECTIFIERS - 
UNIT HEATERS 
BLOWERS 
VENTILATORS 
COOLANT PUMPS 


A.C. = D.C. and 

Low Voltage D.C. 
MOVING PICTURE PROJECTORS 
DIESEL ENGINE GOVERNORS 
BILGE VENTILATORS 

‘ ANTENNA REELS (Aircraft) 

UNIT HEATERS’ - 

(Ships and mobile units) 
BLOWERS 


(Ships and mobile units) 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN. 
Offices in all Principal Cities 
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cation but in general specify low capacitance, low mois- 
ture absorption and good stability over long periods 
of immersion in water, high insulation resistance, and 
permit relatively low tensile strength. GR-S is in 
general satisfactory although insulation resistance is 
much lower than in natural rubber and in some cases 
moisture absorption is troublesome. 

The requirements for jacket stocks vary, but one 
standard, established by the Underwriters’ Laboratories, 
appears in Table V. This type of composition is used 
on portable cords, portable power cables, welding 
cables, and miscellaneous jacketed cords and cables. 

In the later 1930’s and early 1940’s synthetic rubbers 
and rubberlike materials began to encroach upon natu- 
ral rubber in insulated wires and cables. The use of 


Low-voltage power and instrument wires insulated with 
synthetic rubber. 


koroseal, vinylite and neoprene reflected the develop- 
ments motivated by the desire for an improved product. 

Koroseal and vinylite are superior to natural rubber 
or GR-S for wire insulation and cable jackets in some 
respects; both excel rubber and GR-S in resistance to 
flame, oils and aging at moderate temperature and they 
show high dielectric strength. Compositions for both 
insulation and jackets possess tensile strength about 
1500 Ib. per sq. in. and elongation usually above 150 
per cent. Insulation compounds will in general have 
insulation resistance constants above 500 and in special 
formulations above 5000. Being thermoplastic, they are 
more susceptible to change with temperature than natu- 
ral rubber and GR-S compositions but compounds sat- 
isfactory for use at low temperatures (—40C) or for 
use at high temperatures (80C) have been developed. 
Specifications covering wires should differentiate be- 
tween these materials and natural rubber or GR-S by 
requiring different test methods, suitable for the material 
in question, in order to insure satisfactory performance. 

Koroseal and vinylite have found extensive use in 
shipboard cables, aircraft low-tension wiring and con- 
trol cables, instrument wiring, building wire, portable 
cords and some telephone wires. 

Neoprene is superior to natural rubber and GR-S in 
jackets in several respects. It is more flame-resistant, 
endures exposure to sunlight and weathering better, 
and is affected little by contact with oils and many 
chemicals. Its physical characteristics are roughly com- 
parable to those of natural rubber and GR-S in jacket 
compositions. Large quantities have been consumed in 
sheaths for shipboard cables, communication cables, 
portable cords, and power cables, and for these it is 
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ABORATORY-TESTED. 


and plant-proved are the 
advantages of this zew Titanium 
steel to manufacturers of vitre- 
ous enamel products, when 
recommended practice is fol- 
lowed in steel making, pickling 
and enameling. 


By removing source of reboil 
in the stock, large cost reduc- 
tions are possible. Ground coat 
can be eliminated and conven- 
tional cover coats may be ap- 


plied directly. Sagging is min- 
imized, and hydrogen penetra- 
tion is sharply reduced. 


Lighter weights of enamel are 
possible, yielding a greater resis- 
tance to thermal shock. Draw- 
ing properties are equivalent to 


that of the best drawing steel. 


Manufacturers of both steel 
and enameled products may 
obtain complete technical data 
from a member of our Tech- 
nical Staff. Consult your steel 
supplier for deliveries. 


Pending patent applications on the new enam- 
eling process and product made thereby are 
owned jointly by Inland Steel Company and 
The Titanium Alloy Manufacturing Company 
under Trust Agreement. 

* 


THE TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broapway, New York, N. Y. 
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General Offices and Works: Niacara Fatts, N. Y. 
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@ PIN that LOCKS 


WILL NOT LOOSEN.-- 
VIBRATION-PROOF 


DRIV-LOK Pins answer 
“a hundred” connect- 
ing and anchoring 
problems, for drivin 
into a standard hole; they will 
not loosen even under continuous 
vibration or repeated shock. 
With bodies of specified diameters, 
each has four flutes with raised 
(oversize) edges along its binding 
or anchoring section. When driven 
into a drilled hole, these work 
hardened edges are slightly com- 
pressed. This deformation creates 
a steady and unyielding outward 
pressure of the flute edges against 
the walls of the hole. 
DRIV-LOK pins come (standard) 
in type illustrated and in many 
special designs, in many materials 
and diameters. All can be de- 
livered promptly. 
To date our capacity has been 


saa - 


— 


adnurably adapted by these characteristics. 

Koroseal, vinylite and neoprene are without doubt 
in the wire industry to stay and with release from war- 
time restrictions they should all find further applica 
tions on commercial wires for specific uses. 

Within the last two years polyethylene has found 
commercial use in coaxial cables, as a high-frequency, 
low-loss insulation, primarily in war equipment. Some 
has been consumed as a jacketing material over low 
capacitance insulation and as insulation on communica- 
tion wires. Polyethylene has electrical properties better 
than any other material here discussed except poly- 
styrenes: its insulation resistance constant K is above 
40,000, its dielectric strength about twice that of good- 
quality, natural-rubber insulation, its dielectric constant 
2.3 as compared to a minimum of 2.6 for the best vul- 
canized rubber insulation and its power factor approxi- 
mately one-tenth that of the best rubber insulation. The 
tensile strength of polyethylene is approximately 1500 
lb. per sq.-in. and its elongation about 400 per cent at 
room temperature. Polyethylene is superior to natural 
rubber insulations in resistance to aging, chemicals, 
sunlight and ozone. It is susceptible to slight cold flow 
at moderate temperatures, being a thermoplastic, and 


taken for war requirements, but 
since we have no reconversion 
problems, we are ready at any 
time to deliver a few test samples 
or millions for post war production. 
Write for Catalog. 


THE DRIV-LOK PIN CO. 
563 W. WASHINGTON BLVD. 
CHICAGO 6, ILL. 


Rubber 


Elongation (min.) 350% 
Modulus (200% _ elongation) | 


Tensile strength (min.) | 2000 psi | 
| 
(min.) 


400 psi 


*Accelerated aging 
% of original tensile strength 
(min. ) 65% 
| 


% of original elongation 
(min. ) 65% 


*96 hours exposure to oxygen, 300 Ib. per sq. in. 


Table V—Physical requirements for insulation of 
jacketed cords 


tthe 


PROVIDE DELAYS RANGING 
FROM 1 TO 120 SECONDS 


- Other important features include: 
1. Compensated for ambient tempera- 
ture changes from —40° to 110°F. 

2. Contact ratings up to 115V-10a AC. 
* 3. Hermetically sealed — not affected by 

altitude, moisture or other climate changes 

. . « Explosion-proof. 

4. Octal radio base permits - 

easy replacement. 


has a softening point of 110C. Regular rubber specifi- 
cations require modification to fit polyethylene. 

Within the past several months nylon has begun to 
find use as an extruded, tough, protective wire-jacket. 
It is well adapted for such use having high tensile 
strength (about 7,000 Ib. per sq. in.), good abrasion 
resistance, resistance to most common solvents and 
many chemicals. Though a thermoplastic, its softening 
point is about 200C and it has relatively low suscepti- 
bility to cold flow. Its dielectric strength is less than 
that of a 30-per-cent-rubber insulation, its insulation 
resistance constant about 100, and its dielectric con- 
stant when dry about 4. Nylon is affected slightly by 
moisture absorption. It has found some usage as in- 
sulation for shot-firing wires where its extreme tough- 
ness is advantageous but it functions best as a protective 
sheath. Here again, old rubber specifications must be 
altered to apply properly to a thermoplastic material. 

Available at present for commercial use on wire and 
cable are varieties of buna N’s, some modified buna S’s 
and silicone rubber. Soon, it is expected, butyl rubber 
will become available. 

The buna N’s (perbunan, chemigum, hycar OR, 
ameripol and butaprene N) are better suited for jackets 
than for insulations. For this they are superior t 


5. Compact, light, rugged, 
> inexpensive. 
> 6. Circuits available: SPST 
"Normally Open; SPST Nor- 
Mally Closed. 
HAKS YOUR PROBLEM? 


“Special Problem 
. d Descriptive 


Taxa 


561 BROADWAY 
NEW YORK 12, N.Y 
Canada: Atias Radio Corp., Ltd 
560 King St. W., Toronto 
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R 
TRY TUTTLE FIRST 


for Strip Resistors — Porcelain Heating Elements — 
Standard and Special Heating Elements 
Write for Bulletin S1O1A 
H. W. TUTTLE & COMPANY ° 


ADRIAN, MICHIGAN | 





NORTON 


Lectrical Instirumenta 


(SHOCK-RESISTANT) 


HH a age 
sr Ry 


<> 


PORTABLE & SWITCHBOARD AMMETERS-VOLTMETERS 


Norton Instruments ore precision built to maintain accuracy under 
exacting conditions. Hand calibrated to meet your exact needs. 
Widely used in the Electrical Industry for switchboords and with 
testing equipment and apparatus. Write now for the complete catalog. 


NORTON Electrical Instrument Co. 


75 HILLTARD ST., MANCHESTER, CONNECTICUT 


GR-S and natural rubber and fully equal to neopre: 
with respect to oil resistance. They are superior | 
koroseal and vinylite with respect to cold flow sin 
they are vulcanized. They are inferior to neoprene i 
sunlight resistance. Of considerable interest is. the 
compatibility with the-polyvinyl chloride resins, wit 
which they can be ‘mixed in varying proportions t 
produce materials with intermediate properties. 

Some modified buna S’s are now being produced 
Styraloy, a thermoplastic, is comparable to the best 


Stock at end 
of year 


Supply 


1935 467,000 
1936 488,000 
1937 600,000 
1938 624,000 
1939 500,000 
1940 $18,000 
1941 1,029,000 
1942 Confidential Data 
*1943 56,000 
*1944 118,000 
*1945 63,000 


*Imports and domestic supply 


125,800 
288,900 
528,000 
422,700 
147,000 
98,000 

. 100,000 


(Figures for 1945, first half of year, estimated) 


Table V1—Natural Rubber Imports, Long Tons 


natural rubber compositions in electrical character- 


| istics, having a low dielectric constant, low power factor, 
and high insulation resistance. 


Its temperature range 
is better than most thermoplastic materials. Its re- 
sistance to heat aging and many chemicals is good but 


| it is affected by many common solvents although to a 


lesser degree than most natural rubber compounds. 
Its physical characteristics are rather good except for 
tear resistance. Styraloy is adapted for wire insulations 
where its heat stability and electrical characteristics 
can be utilized to advantage as in ignition wiring. 

Other modified buna S’s are also available; hycar 
OS, chemigum S and butaprene S all show slightly 
different characteristics from GR-S. Since volume pro- 
duction has been the principal aim of the government 
plants manufacturing GR-S, and since myriad varia- 
tions from GR-S are possible, it is quite reasonable to 
assume that there will be developed and marketed many 
other modified buna S’s for special purposes. Syn- 
thetic rubbers of the buna S type which exhibit both 
physical and electrical properties substantially better 
than those of the present GR-S can certainly be ex- 
pected. The incorporation of materials in GR-S in the 
latex stage for improved characteristics has already 
been introduced to a limited extent and shows much 
promise. Neglecting for the moment politico-economic 
factors, it seems. possible that some modified buna S 
may be developed which will be superior to natural 
rubber for wire insulation. 


SILICONE RUBBER 


Silicone rubber is perhaps the most fascinating of the 
synthetic rubbers so far developed because the possi- 


| bilities of this type of material have to date been so 


little explored. As earlier stated, silicones are polymers 
in which central carbon atoms have been replaced by 
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At war’s end will you be able to keep pace with 
the quickened tempo of the times? The demand 
will be for more and better products at lower 
cost . . . faster and better production. 


Wesche engineers are prepared to plan with you 
now the powering of your products to the faster 
tempo to come . . . to help you make your products 
and methods more efficient — more dependable. 
All Welco Torque Motors are custom-built for a 
specific job. They make it possible to concentrate 
a specified amount of power in the smallest possible 
dimensions . . . enable the machine manufacturer 


to accomplish operations on his machines in less 
complicated, less costly and, at the same time, 
better appearing methods. 


Only Welco Torque Motors have “Uni-frame” 
construction. This provides for an easy inter- 
change of A.C. and D.C. motors to fit the same 
housing or frame. Both the A.C. and D.C. motors 
are built to exert torque up to 4000 inch pounds. 
There is no powering problem too difficult for our 
engineers to solve. They are at your service to 
help you greet with confidence the day when the 
tempo quickens. 


| Write Today! 
THE B. A. WESCHE ELECTRIC COMPANY 


1626-5 VINE ST. 


SEPTEMBER 1945 


CINCINNATI 10, OHIO 

































his is the Waugh Metal Analyzer (above and below). It gives 
an instantaneous indication of the hardness, grain structure 
and other properties of ferrous materials on which it is used. 
It performs this scientific feat by means of magnetic analysis 
and employs many precise electric circuits in its hook-up. These 
circuits are connected and test units are plugged in through 
various Cannon Connectors— indicated in the rear view of the 
open cabinet. Both plug and receptacle types are shown. 

Wherever you need a quick, positive and secure connection 
in the electric circuits of the instruments you use or the prod- 
ucts you manufacture, use Cannon Connectors. There are thou- 
sands of stock styles and sizes to choose from and a staff of 
experienced engineers to develop special Cannon Connectors 
for your use if need be. 








A Type “K” Cannon Connector with integral clamp 
is pictured at left. Write for a Type “K” Cannon 
Catalog to get a general introduction to this Cannon 
line. Address Department A-311, Cannon Electric 
Development Company, 3209 Humboldt Street, Los 
Angeles 31, California. 
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CANNON ELECTRIC 


Cannon Electric Development Company 
Los Angeles 31, California 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 
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Representatives in Principal Cities—-Consult Your Local Telephone Book 
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silicon. As methods for this replacement are developed 
literally hundreds of new silico-organic compounds may 
be synthesized and their potentialities can become enor 
mous. The presence of the silicon atom lends inertness 
and stability to the polymers in which it appears and the 
silicone rubber now available has better resistance ti 
change on long exposure to high heat than that of any 
other material here discussed. It is also substantially 
inert to most chemicals and oil and demonstrates good 
electrical characteristics. Its physical characteristics. 
tensile strength of 300-400 Ib. per sq. in., and elongation 
of 60-80 per cent, leave much to be desired and indi- 
cate the desirability of utilizing a cable design which 
will reinforce the insulation. Difficulty in processing 
on standard insulating machinery is delaying the ap- 
pearance of commercial cables with silicone rubber in- 
sulation. In considering the age of the development 
and the uninvestigated possibilities it seems quite rea- 
sonable to hope for rapid progress against the short- 
comings mentioned and to anticipate the use of silicone 
rubber on many insulated-wire specialties. 


Stock at end 
of year 






Production, long tons 






































1939 2,000 

1940 3,000 100 
1941 12,400 1,700 
1942 26,400 4,600 
*1943 234,000 44,000 
*1944 811,000 139,000 
*1945 461,000 | 156,000 

* Us. and Canbda 


(Figures for 1945, first half of year, estimated) 


Table V11—Synthetic Rubber Production—U. S. 


Butyl rubber is at present not available for commer- 
cial use on wire and cable, as all ofthe substantial 
quantity being produced by the Rubber Reserve is 
being directed to inner tubes where it is critically 
needed. Butyl rubber insulation is superior to natural 
rubber with respect to aging, ozone resistance and heat 
resistance; it is comparable to good-quality rubber in 
its other physical properties and electrical character- 
istics. It can probably be produced at lower cost than 
any of the synthetic rubbers covered here and there are 
some prospects that it may persist as a material com 
petitive with natural rubber. 

To what extent natural rubber will return cannot 
now be determined. A review of the statistics of natu 
ral and synthetic rubber, however, may provide some 
perspective for estimating their usage as discussed 
above, bearing in mind ‘that from 2 to 3 per cent of the 
rubber consumed has probably found uses in the wire 
industry. 

Data in the following tables are from reports of the 
Director of Rubber, War Production Board, and from 
U. S. Tariff Commission reports. 

Comparing common types of formulations, it appears 
that butyl rubber insulations, natural rubber insulations, 
and GR-S insulations may be in the same general cost 
range. Compositions of Koroseal, vinylite, neoprene 
and buna N are likely to be in another slightly high cost 
range. Polyethylene, nylon and silicone are at a sub- 
stantially higher cost level and particularly the latter 
two are likely to remain more expensive than the 
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(PATENTED) 
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HEX-SOCKET SCREWS 



















Handiest 
where hard-to-hold 


The small-size screws you largely use can be held on 






the end of an Allen dfiver and started in the tapped 





hole instanter! Or they may be held on an Allen Hex 






Key and turned in places where thumb-and- finger 






work awkwardly if at all. Fast in assembling! 





And for set-ups hard 





to hold under vibra- 





tion, “Allens” have (1) 
STRENGTH for tight 






wrenching; (2) Accu- 





rate threading to a high 
Class 3 fit, for a high 






degree ‘of frictional] 





holding- power. 






Your local Industrial Distributor supplies also Allen 
Socket Head Cap Screws, Flat Head Cap Screws, 
Tru-Ground” Shoulder Screws and “'Tru-Ground”’ 
Dowel Pins. Ask him for samples and details. 









THE ALLEN MFG. COMPANY 





HARTFORD, * PYGGa s CONN. 








other types, so far as appears at this time. 

The economic motivation for and progress of th 
development of the synthetic rubber industry to it 
present stage has been outlined; although most rapic 
strides have clearly been made in wartime it is certainly 
fervently hoped that further expansion will be activated 
by a peacetime desire for an improved product, exclu 
sive of political factors. Whether or not this can be 
achieved, certain basic innovations in the old insulated- 
wire business seem apparent, among them being: 

1. Koroseal and vinylite will replace natural rubber 
in relatively inexpensive wires where electrical char- 
acteristics are moderate and resistance to aging, oil 
and flame are desired. ' 

2. Neoprene will replace rubber in jacketed cables 
where a tough oil and sunlight-resistant cable is de- 
sired at a slight premium. 

3. Polyethylene will open a field for which rubber 
is inadequate as an insulation on high-frequency cables 
where very high electrical characteristics are required. 
4. Butyl rubber will probably compete with natural 


Table VIII—Probable level of production of various 
synthetic rubbers (long tons per year) 


rubber in many insulated wires because of its resistance 
to aging, light, and ozone, and its estimated low cost. 

5. Nylon will permit new constructions for which 
rubber is inadequate as a tough, resistant sheath when 
small dimensions are desired at a premium. 

6. Silicone rubber will find uses for which rubber is 
unsatisfactory where heat resistance and chemical sta- 
bility are required in an insulation at a premium. 


NATIONAL RESEARCH POLICY URGED 


A national policy for scientific research and scientific 
education has become a top subject in Washington. And 
with the nation now acutely science-conscious under the 
impact of the news of atomic bombs, this subject is 
likely to engage the interest of citizens throughout the 
country. 

Crux of the discussion in Washington is the proposal 
by Dr. Vannevar Bush, director of the Office of Scien- 
tific Research and Development, for the establishment 
of a National Research Foundation by Congress. In his 
carefully-documented 184-page report, aptly titled 
“Science—The Endless Frontier,” Dr. Bush submitted 


‘to President Truman the following recommendations : 


“The government should accept new responsibilities 
for promoting the flow of new scientific knowledge 
and the development of scientific talent in our youth. 
These responsibilities are the proper concern of the gov 
ernment, for they vitally affect our health, our jobs, 
and our national security. It is in keeping also with 
basic United States policy that the government should 
foster the opening of new frontiers and this is the 
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To reach a sound conclusion to your problem in plastics consult the skilled technicians — 
engineers and designers—of the General Electric Company. For advice on the success- 
ful application of plastics materials using all available processes of manufacture, write 
Section J-33A, General Electric Company, One Plastics Avenue, Pittsfield, Mass., or call 
the General Electric Plastics Divisions’ office nearest you. 


Hear the General Electric radio programs: ‘’The G-E All-Girl Orchestra’’ Sunday 10 P.M. EWT, NBC. “The World 
Today”’ news every weekday 6:45 P.M. EWT, CBS. “‘G-E House Party’’ every weekday 4:00 P.M. EWT, CBS. 


A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 


Buy War Bonds 
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@ Newport Electrical Sheets offer users many dis- 
tinct advantages. Twenty-five years of manufac- 
turing experience are reflected in unvarying high 
quality, trueness to gauge, and in unusual physi- 
cal characteristics and electrical properties. These 
sheets are available in a wide range of sizes, 
gauges and grades to meet all your electrical 


sheet requirements. Write for complete details. 
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ELECTRICAL 
SHEETS 


NEWPORT PRODUCTS 


Hot Rolled Steel Sheets—Hot Rolled Pickled Steel 
Sheets — Newport Electrical Sheets —GOHI Pure Iron- 
Copper Alloy Sheets—Globe Brand Galvanized Steel 
Sheets—Newport Colorbond Steel Sheets—KCB Copper 
Steel Sheets—Newport Long Terne Sheets—Newport 
Galvannealed and DeLuxe Metal Sheets—Aircraft 
Quality Alloy and Carbon Steel Sheets and Plates. 
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imodern way to do it. For many years the governmen 
has wisely supported research in the agricultural col 
leges and the benefits have been great. The time has 


| come when such support should be extended to othe: 
| fields. 


“The effective discharge of these new responsibilities 


| will require the full attention of some overall agency 


devoted to'that purpose. There is not now in the 


| permanent governmental structure receiving its funds 


from Congress an agency adapted to supplementing the 


| support of basic research in the colleges, universities. 


and research institutes, both in medicine and the natural 
sciences, adapted to supporting research on new weapons 
for both services, or adapted to administering a program 


of science scholarships and fellowships.” 


Dr. Bush said that an adequate program for financial 
support of research by the government, as proposed in 
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WN MILLIONS 
OF DOLLARS 


| This chart (reproduced from the report of the Kilgore 


subcommittee on war mobilization) shows the broad facili- 
ties used in government-financed wartime research. 


his report, would cost about $33,000,000 a year at the 
outset. He recommended that the foundation should 


| consist of nine members to be selected by the president 
| and to be responsible to him. They would serve for 
| four years and without compensation. Five divisions 


were recommended for the foundation: Medical Re- 
search, Natural Sciences, National Defense, Scientific 


Personnel and Education, and Publications and Scien- 


tific Collaboration. 

Legislative action on federal-sponsored research is 
likely this fall. There are already vigorously opposed 
viewpoints on the extent and scope of such sponsorship. 
Of the five bills already proposed in Congress, the one 
sponsored by Senators Kilgore, Pepper and Johnson 
has aroused the most interest. It is based on a study 
of the government’s wartime research and development 
activities by the Kilgore subcommittee on war mobiliza- 
tion. 

The report itself stresses that government support 
is needed to fill a reconversion gap in scientific research. 
Half of all federal expenditures for research in the fiscal 
year 1944, or $350,000,000, the report states, was for 


work in industrial laboratories. 
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Before You Buy Electric Motors _ 
Check These 5 Vital Values § 


Because a motor is the vital link between product design and 
product performance, it is always wise to look for the extra values 
back of the motor itself.... Five important background values 








in Emerson-Electric Motors are high-lighted in the chart above. peas A motors for graye and eae 
‘ : : ven opera’ gun turrets are being made by 
It will pay you well to investigate them carefully—because, no iecaaiiade dep endanoe-ae 


matter how good your product may be, it is finally no better battle fronts. 
than the motor that drives it. © &. 


ENGINEERING SERVICE — Design — Development. ... For years 
past Emerson-Electric has been closely associated with many 
manufacturers in the practical development of new motor-driven 
products. This service is of even greater value today, because it 
embraces a vastly expanded experience. 


INVESTIGATE the extra values back of Emerson-Electric Motors; 
Give your products this extra ‘sales value. 


THE EMERSON ELECTRIC MANUFACTURING CO. e ST. LOUIS 3, MO. 
Branches: New York * Chicago « Detroit « Los Angeles * Davenport 








Airplane Gun Turret for Army Bomber— 
one of six types manufactured by Emerson- 
Electric. 
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Mr. Tops 

the Paragon 
| Symbol of 

Top Quality. 


“Keep the cost down” 

. is a demand which manufac- 
turers will soon again have to meet. During the war, industry has 
learned much about cutting cost through control of timed opera- 
tions. Paragon automatic electric time .control instruments not 
only help to lower costs, but also increase output... multiply man- 
power efficiency...and save precious hours...on countless jobs. 


What i your time control need 7 
PARAGON DESIGNS AND BUILDS UNITS FOR 
PRACTICALLY EVERY TIME CONTROL NEED 


SERIES 300—General purpose, Telechron 
motor operated time switch, self-lubricating, 
for controlling signs, stokers, blowers, pumps, 
and other purposes. Accurate, rugged. 


SERIES 800 — instantaneous reset, synchro- 
nous motor operated, time-delay relay for 
motor and tube protection. Used to stagger the 
closure of multiple circuit systems so that full load 
will not be applied at start. Has wide application. 


SERIES ZOOQ—7-Day synchronous motor 
operated switch for heating and ventilating 
systems, lighting and pumping in churches, 
schools, stores, factories, mines, etc. Can be 
preset weekly for a weekly schedule. Daily on 
and off operations may be independently set. 


SERIES 2500—Manvaily preset interval 
timer, can be preset.to perform a great variety 
of operations: to allow a given operation to 
continue for almost any predetermined time 
limit; and to close or open a circuit at the end 


GER 
eee 


PARAGON ELECTRIC COMPANY 
700 

Old Colony 

Building 


CHICAGO 5 
ILLINOIS 
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Use Test Figures to Choose a 
Plastics Molding Material 


(Continued from page 121) 


It will be noted that, in certain of the thermoplastics 
such as methyl methacrylate, polystyrene, and rigi 
vinyl chloride acetate, high tensile strength is combine: 
with low impact strength. These materials obvious 
have good structural strength, but tend to brittlenes: 
On the other hand, in the case of cellulose acetate anc 
cellulose acetate butyrate, the tensile strength is low 
while the impact strength is high. This immediatel) 
reveals that the impact strength of these materials is 
due to their yielding or rubbery characteristic, rather 
than to inherent rigidity and strength, as in the case 


The smoothness and durability of molded phenolic 
find excellent application in this washing machine 
agitator. The material used also resists water and soap. 


of canvas-filled phenolic, in which both tensile and 
impact strengths are excellent. 

In the chart, only the rigid form of vinyl chloride 
In this plastic the rigid form is very 
However, by the addition of plasticizer, it can 
be made softer and more rubbery, until it reaches the 
point where it can be stretched to much more than its 


acetate is shown. 
stable. 


original length. When the softer stages are reached 
the impact strength is greatly increased, but there is an 
accompanying decrease in tensile strength. 

Perhaps the best index of structural strength is given 
by the Flexural Strength Test, ASTM D650-42T. In 
this test a plastics bar %-inch square by 5 inches long 
rests at each end on supports located 4 inches apart. 
A load bears down on the center of this bar at a speed 
of approximately 1.27 mm per minute, and a reading is 
taken at the rupture point. This reading shows the 
pounds pressure required to break the specimen, and 
the result is indicated in pounds per square inch (psi) 
as shown on the chart. 

This test, however, does not reveal the fact that some 
materials, especially among the softer thermoplastics 
will bend appreciably before they break. For many 
stuctural applications, this flexing would make the plas 
tics part unserviceable before the actual rupture point 
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“Let me help You,” 


says Romey 


Romey is a good man to know. He’s the accumulated knowledge 
and skill of the men and women who make Rome Cable Products. 


Throughout the period of the war Romey has been constantly 
at work developing new insulating compounds and new prod- 
ucts, and imprgving methods of making them. 





This wartime experience enables him to handle your wire and 
cable needs even better than he’s served you in the past. 


Through his sales representatives ...or direct to Rome Cable 
headquarters, he’ll be glad to learn about your wire and cable 
problems, and he’ll do his best to help you as he’s helped so 
many others in various fields of the electrical industry. 


SALES OFFICES 


NEW YORK, N.Y. PITTSBURGH. PA. 
CHICAGO, ILL. WASHINGTON, D. C. 
BOSTON OFFICE PHILADELPHIA, PA. 
Marshfield Hills, Mass. LOS ANGELES, CALIF. 
CLEVELAND, OHIO DETROIT, MICH. 
ROME, N.Y. 


See Your Telephone Directory 
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Watlow Strip Heating Units 


will answer any exacting heating demands 
— from small intricate tasks up to heavy 
duty jobs. They are serving many produc- 
tion needs for heat—air heating, preheating, con- 
tact heat, dehydration, melting, curing and drying. 


Watlow Electric Strip Heating Units in various 
forms and shapes are available in 34” widths on 
up, and in lengths up to 72” and more,—and in 
capacities of 25 W to 4000 W and up—for circuits 
of 115 V to 440 V. 


Efficiency, ease of control and long life are a 
few of the features you should investigate in 
Watlow Electric. Heating Units. 


Write now about your production beating needs. 


SES RO Ee te BY 
1326 N. 23d St. St. Lovis 6, Mo. , 


CHROMIUM TUNGSTEN COBALT 


All these magnets have the same eat lh tae) 


4T’S ALNICO, which has more external energy than 
any other permanent-magnet material. 

Another advantage is its ability to withstand 
the demagnetizing effects of vibration, high 
temperature, and stray magnetic fields, and 
under normal conditions, to retain its magnetism 
indefinitely. 

We have a wide variety of standard magnets, 
80 listed in our catalog, GEA-3682. Write for 
your copy. If none of these is suitable, we'll 
make new designs to meet your needs. 


General Electric, Schenectady 5, N.Y. 
GENERAL ‘5 ELECTRIC 


is reached. The simplest method of determining tl 
relative rigidity of the various materials is by utilizin 
the sections of the chart dealing with impact strengt 
and tensile strength, as explained in the section imm« 
diately preceding. 

In the flexural strength. test, temperature is ofte: 
a strong determining factor. For instance, a thermo 
plastic bracket, carrying a weight, might readily becom: 
unserviceable if used under conditions of elevated tem 
peratures. 

SPECIFIC GRAVITY 


Little need be stressed here about the specific gravity 
of plastics although it is an important consideration 
in many applications. The test is comparatively sim- 
ple; the results are obvious and easily applied. 

Where weight is a consideration, plastics have always 
been strong contenders, because in most cases they 
combine high strength with a light weight. Only 
when mineral fillers, such as asbestos or mica, are added 
does the weight increase appreciably. 

The fact that some plastics materials have lower 
specific gravity than others may prove very important 
in determining costs. Where two materials are equally 
suitable and the cost is the same per pound, the material 
furnishing the greater number of pieces per pound 
would obviously be the more economical. 

With the exception of heat, water absorption has 
probably the greatest all-around effect on the service- 
ability of a plastics part. This is particularly true in 
electrical applications. It directly affects all the other 
properties indicated on this chart and such others as di- 
mensional stability and appearance. All plastics ma- 
terials absorb moisture. Their range is from a very 
minute absorption by polystyrene to the relatively high 
absorption of cellulose acetate and urea. 

There are, however, some exceptions to these rules. 
In some plastics, moisture absorption may add slightly 
to the impact strength; although urea has a relatively 
high water absorption, its electrical characteristics, nev- 
ertheless, are excellent. 


MOISTURE ABSORPTION 


The ASTM Moisture Absorption Test (D570-42T ) 
specifies that a molded disk 2 inches in diameter, 4%-inch 
thick be immersed in distilled water at 77 F for twenty- 
four hours. Previous to immersion, the specimen will 
have been uniformly conditioned (dried out) and 
weighed. After immersion the specimens will again 
be weighed and the difference between the weights will 
be recorded as the percentage moisture absorption. 

In some materials, this water absorption represents 
partly a replacement by water of water-soluble ingre- 
dients in the plastic during the period of immersion. 
This ingredient loss can be measured by reconditioning 
the specimen after its immersion period, weighing it 
and comparing its weight with that recorded after the 
first conditioning. 

For certain plastics applications, tests may be made 
under conditions of high humidity at varying periods 
of exposure and degrees of temperature. High tem- 
peratures may hasten absorption but absorption will con- 
tinue under normal conditions until the normal satura- 
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Standard 80° Countersunk 





EverLock Washers are designed to give your assemblies extra staying 
power under extreme strain, vibration, expansion or contraction. Many 
wide chisel edges grip the nut and work with their full width... are 
locked in their tracks by powerful spring tension. 

Application is fast and easy... saves assembly time and labor. All 
hazards of stretched bolts or distortion of threaded parts are auto- 


matically eliminated. Four standard 
types meet most lock washer needs. 
Wire, phone or mail your orders 
today. 


WASHERS 


PROMPT DELIVERY ON MOST SIZES 


THOMPSON-BREMER & CO., 1636 w. Husearp st., CHICAGO 22, ILL. 
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Design Engineers Speetfy 


VALLEY 


Ball Bearing 


MOTORS 


Because - 
They offer more flexibility in power planning. 


They are built to meet unusual power loads and high 
temperatures. 


They meet all operating conditions where hazards of 
liquids, chips, etc., dropping into the motor are in- 
volved; as well as splash conditions. 

Being made in ¥%2 to 75 

h. p. sizes, they offer 

wide adaptability. 


VALLEY 


ELECTRIC CORPORATION 


4221 Forest Park Blvd. °¢ St. Louis 8, Missouri 





TTT 
NXT CNS 


GIVE YOU THESE 
5 ADVANTAGES: 


Sect th a Mea Me ah a te 
every known applica- 
2) Assemblies 
complete with Lamps 
MEME) Dole me 
gineering...(4) Per- 
sonalized service 
.(5) Ropid-fire 
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SIGNAL INDICATOR 


tion... 


7 


, Prey ita ... NEW YORK 3, N. Y. 
Telephone: ALgonquin 4-4770 


| 


tion point of the plastic has been reached. 

In the molding of phenolic materials, a very thin 
layer of pure resin is formed on the surface—a fact 
which accounts for the beautiful high gloss of these m 
terials even when they are filled with wood flour « 
cotton flock. This pure resin has high moisture resis 
ance, so that filing or grinding off the surface woul 
expose the part to more rapid moisture penetratio 
than would occur if the original surface remained. I! 
will be readily understood that a cellulosic filler such as 
wood flour, cotton flock, or macerated canvas will absor) 
moisture much more readily than the resin, particularh 
since they are well dried out by the heat of the molding 
operation. Parts or ends of these fillers lying on or 
close to the surface, drink in this moisture. If the filler 
is of short fiber, such as wood flour, the moisture pene- 
tration is slight. The longer the fibers, the more readily 
the moisture will be conducted into the piece. 

Reference to the chart will reveal that the non-ab- 
sorbent mineral fillers show little appreciable moisture 
absorption. This fact adds to the value of mica-filled 
phenolics where exceptional electrical properties are 
desired. Of the other thermosetting materials, urea 
shows relatively high water absorption with peculiarly 


Flash Tube for Aerial Photography 


Powerful flash-producing 


4 cial gas ; two electrodes ; and 
arcs travel in an atmo- 


a mounting. The five-turn 


sphere of gas between the 
electrodes of this extra-size 
flash tube to provide rapid 
sequences of brilliant light 
for nighttime aerial photo- 
graphic reconnaissance 
work. Used on planes 
equipped with special cam- 
eras and electronic auxiliary 
equipment, this device per- 
mits the taking of photo- 
graphs from altitudes up to 
twomiles. Four elements are 
the main components of the 
tube: a quartz coil; a spe- 
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coil is made of finger-thick 
quartz tubing. The tube’s 
mounting includes a base 
equipped with terminal 
posts, a handle, and a cy- 
lindrical protective jacket of 
pyrex glass. The jacket is 
three inches in diameter 
and is open at the bottom. 
Size of the flash tube is in- 
dicated in the illustration 
by comparison to a stand- 
ard No. 5 midget flashbulb. 
The tube is a development 
of General Electric Co. 
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Magnetic fields are pretty in- 


definite quantities where thexe 


ALINIGVIWEId 


are changes in ambient temper- 

ature. When product opera- 
TEMPERATURE 

tion or performance calls for a 
constant magnetic field in spite of temperature varia- 
tions, you can do the job with Carpenter Temperature 


Compensator “30”. It is an alloy whose permeability 


decreases with an increase in temperature. 


oe 
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Temperature Compensator “30” placed across the poles, 


Here is how it works on 
} 

permanent magnets. At low 

temperatures, when the mag- 


net is strong, a shunt of 


will bypass part of the flux. When the field of the 
magnet weakens with a rise in tempera- 
ture, the permeability of the shunt de- 
creases, less flux is bypassed and the mag- 


netic field thus stays substantially constant. 
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The watthour meter and the automotive speedometer 
both employ permanent magnet compensation to main- 


tain accuracy regardless of temperature. 


Electromagnets, too, need Carpenter Temperature 
Compensator “30” to be independent of temperature 
change. The temperature of the magnet winding fluctu- 
ates, due principally to changes in ambient temperature. 
Since rising temperature results in higher copper resist- 
ance, the current through the 
winding weakens with increasing 
temperature. As field strength de- 
pends upon current, the field also 
weakens. By proper application i!:— 
of a shunt of Carpenter Temper- 

ature Compensator “30”, usually attached to the core, 
this weakening of the field can be overcome. An 


example is the voltage regulator. 


If you have a problem which involves keeping a mag- 
netic field constant in spite of temperature change, our 
metallurgical department will be glad to consult with 
you. For further information write for engineering 


bulletin. 


The Carpenter Steel Company, 115 W. Bern Street, Reading, Pa. 
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Industrial Condenser 
ee his 


NEW HOME 


THE WORLD’S 
MOST MODERN 
CONDENSER PLANT 


with these outstanding features 


* 1,000,000 VOLT RESEARCH LABORATORY 
* VERY LATEST PRODUCTION EQUIPMENT 
* SPECIALIZED WAR-LEARNED TECHNIQUES 


From this NEW ultra-modern factory come 
capacitors carefully engineered and accu- 
rately produced. Staffed by skilled engineers 
and backed by 16 years of technical progress, 
Industrial Condenser Corp. is supplying 
capacitors for every application. If your speci- 
fications call for Electrolytic, Paper, Oil, or 
Motor capacitors, look to Industrial Con- 


denser Corporation. 


little deterioration of electrical properties. Repeated, 
alternating exposure to water and drying is more dam- 
aging to urea than continuous exposure to immersion or 
high humidity. 

The newer melamine material was selected as tl: 
most suitable for Army mess trays, because its moistur: 
absorption is low at scalding temperatures. This m: 
terial seems certain also to find wide use in the electrica 
field, because of its combination of fine electrical proj 
erties with low moisture absorption. 

In the thermoplastic group, cellulose acetate shows a 
relatively high degree of moisture absorption with a re 
sultant loss of dimensional stability. 

Cellulose acetate butyrate was developed especiall) 
for applications where lower moisture absorption was 
essential. 

Polystyrene and the vinyls have excellent moisture 
resistance and, partly for that reason, stand high in 
dielectric strength. Polystyrene particularly retains 
exceptionally good electrical properties over a wide 
range of frequencies, temperatures and humidity. It 
is widely used in electrical applications, including those 
involving high frequency. A “hard surface”* material, it 
shows little appreciable moisture absorption even after 
long immersion. 

Molded nylon has good water resistance when ex- 
posed for periods in the neighborhood of twenty-four 
hours as specified in the ASTM test. When left in 
water for long periods, however, moisture absorption 
increases tremendously. ‘For that reason, nylon is un- 
suitable for applications if the part is to be left for long 
periods under extremely moist conditions. 


ELECTRICAL PROPERTIES 


The fine electrical-insulating properties of plastics. 
combined with their toughness and relative ease of 
quantity production, is the principal reason for their 
wide range of applications in the electrical field. Its 
uses as a’ molded insulating material, vastly stimulated 
by exacting war requirements, range from a jacket of 
less than %49-inch thickness, molded around a metal in 
sert, to a huge circuit-breaker housing weighing many 
pounds. 

As can be readily seen from charts and tables, plastic 
materials differ greatly in their degree of electrical 
resistance. This fact should be kept in mind in the 
preliminary selection of a material for a given part. The 
electrical tests of greatest importance, commercially, are 
Dielectric Strength, Arc Resistance, Insulation Resist- 
ance, Power Factor, Loss Factor and Dielectric Con- 
stant. We shall discuss them briefly in the order in 
which they are named. 

Dielectric strength is that chartable electrical property 
most generally considered when electrical insulation 
is in question. For that reason, it was selected for the 
chart, using the ASTM test (D149-39T) as its basis. 

In this test, two electrodes are placed on opposite 
sides of a plastic sheet 1-inch thick. The voltage be- 
tween the electrodes is raised until the material is 


_ punctured. The voltage necessary to puncture the ma- 


terial divided by the thickness of the plastic in mils, is the 
measure of the dielectric strength. 
The standard frequency of 60 cycles per second is 
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Thermoplastic insulation special- 
ists . . . producing a complete 
line from fine wires to heavy 
power cables. . . serving: Public 
Utilities, Radio, Electronic, Ap- 
pliance and Instrument Manu- 
facturers, Telephone Companies 
and Contractors. 


There are few, if any, other fields in which thermoplastics 
are solving more problems .. . or accomplishing more funda- 
mental changes in industrial design ... than in the insulation of 
wire and cable. Demand today the increased resistance which 
these new compounds and constructions offer to heat, flame, oxi- 
dation, chemical action, oil, grease, moisture, cold, abrasion, 
fungus growth and other severe conditions. Write NOW for 
complete information and samples engineered to your particular 
requirements. Remember . . . when you're thinking of PLASTIC 


you're thinking of US! 


PLASTIC 


Wik t.8&. 0 Ae ee 
CORPORATION 
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Paper-Insulated Coils Produced 


in Multiples... Automatically 


Round or rectangular coils are wound on the 
Universal No. 104 Winding Machine—in multiple 
form — up to 414” diameter, 5” length—at speeds 
up to 2500 R.P.M. As many as 14 coils can be 
wound at once. 

Paper is inserted automatically, and the lengths 
are gradually increased on successive layers so that 
the amount of ‘overlap is uniform at all diameters. 
End-turns of each layer are maintained uniformly in 
the same plane, eliminating damage during cutting- 
apart of completed coils. 


FEATURES 

@ Steel strap-type unrolling tensions—quick set-up, 
calibration feature, automatic stop when wire 
breaks or wire spool becomes empty 

@ Sensitive automatic individual-turn counter stops 
machine at any predetermined point 

@ Supplementary arbor and special arbor-support 
facilitate transfer of wire turns at end of completed 
coil stick 

@ Adjustable traverse mechanism can be set for any 
length—no changing of cams 


Cross-wound Coils (lattice-type) — 
Bulletin 84 


Layer-wound Coils, cotton-insulated or 
non-insulated — Bulletins 96-103 


Gutter-wound Coils, for heavy duty — 
Bulletin 98 


Spool-wound Coils, without insulation 
between layers — Bulletin 102 


Paper-insulated Coils (up to 28 at once) 
— Bulletin 105 


43-4-5a 


USL Tee 


P.O. Box 1605, Providence 1, R. I. 
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specified in the regular ASTM test. However, simi 
tests may also be made at higher frequencies, usually 
1,000 cycles or 1,000,000 cycles for applications such 
radio parts. As a rule, the dielectric strength of t 
material will decrease as the frequency increases. Th 
of course, is due to the higher temperatures generat | 
by the higher frequencies. 

Several methods for determining the dielect: 
strength are used: The short-time method (used for tl 
chart) wherein the voltage is increased from zero to 
breakdown ; the step-by-step method, wherein the volt 
age (starting at 50 per cent of the short-time voltag: 
at breakdown) is increased and maintained for fairly 
short periods of time over a number of successive steps 
until breakdown occurs. The latter method, of course, 
lays its emphasis on the time factor. Others, called 
endurance tests, stress even more the effect of lower 
voltages over longer periods. 


ARC RESISTANCE 


Where current burns a path across the surface of a 
plastic insulator (an interruption of electrical energy 
sometimes accompanied by arc or spark discharge) it 
quite often impairs the insulating value of the part. 
To determine the resistance values, called “arc resist- 
ance,” of a plastics surface under these conditions, an 
Arc Resistance Test (ASTM D495-38T) has been 
devised. In this test, a high voltage a-c arc is drawn 
between two tungsten-pointed electrodes resting on the 
surface of the material. The voltage is increased at 
one-minute intervals until the material fails by becoming 
conducting, at which time the arc in the air disappears 
and a bright line appears between the electrodes. 

The stages in which the material becomes successively 
more conductive are known as the “tracking” stages, 
usually the result of progressively greater carboniza- 
tion. Carbon is, of course, an electrical conductor. 
Hence, when a material is described as having “lack of 
tendency to track after arcing,” it means that arcing 
can take place repeatedly without forming “track” or 
carbonized path. Arc resistance values are of particular 
importance in switch design. The thermosetting group 
of materials, the ureas and the melamines are noted for 
their non-tracking properties. Of the thermoplastic 
group, polystyrene has excellent non-tracking charac- 
teristics, as well as other good electrical properties. 

These are the more physically observable effects of 
electric energy on plastics insulating materials. 

Another insulating value commonly considered in 
the selection of a plastics material is that of insulation 
resistance (ASTM test D257-38T). Insulation resist- 
ance is the resistance offered by an insulating material 
to the passage of electrical currents. The test mentioned 
determines the relative efficiency of a material as an 
insulator under normal conditions and measured in 
ohms. In this test, the electrodes are embedded in the 
material (or fastened to the surface for a surface test) 
This insulating efficiency is usually determined in tw: 
ways: (1) by measuring volume resistivity ; (2) surfac« 
resistivity. 

The power factor of an insulating material is a meas 
ure of the energy loss, through the material, in an alter 
nating field. This test is often highly important wher: 
high frequencies are involved as in radio application 
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PERFORMANCE WITH #3 L-R TURBO TYPE BLOWER 


Clockwise Drive End | Clockwise Drive End 
Starting Torque in 


8-32 TAP 
3 HOLES ON 


You can rely on this 


Blower Motor 


to operate dependably in 


marine, 


aircraft, electronic, 


and similar applications... 


bp} 
/ bh, 


# 


You can recom- 
mend Oster Mo- 
tors with full 
assurance that 
they will live up 
to the world- 
wide reputation 
of pre-war Oster 
appliances, 
Oster-powered. 


In planning your post-war product, it is well to 
remember the design and operating advantages 
of this Oster blower motor. Although it has been 
especially designed for use in the marine, aircraft, 
and electronic fields, it may have qualities that fit 
your particular product. Check these features: 


Housing: Die cast, zinc field housing and alu- 
minum end brackets. Totally enclosed. 


Finish: Black baked enamel. 
Weight: 5 lbs. 


Bearings: Single shielded ball bearings lubri- 
cated with a grease suitable for any specific 
application, Bearing housings fitted with steel 
inserts. 


Windings and Insulation: Field coils and arma- 
ture wound with a select grade of insulated cop- 
oa wire and impregnated with a high quality 

eat and moisture resisting insulating varnish. 


Mounting: Available with either base mounting 
or machined pads, 


Brushes: Metal graphite or electro. graphite 
brushes of ample size to assure unusually long 
brush life. Phosphor bronze ot beryllium cop- 


4 per brush springs. 


Temperature Rise: 55°C. maximum frame tem- 
perature rise at rated output. 


Modification: Motors can be furnished with 
special shaft extensions, mounting arrange- 
ments, finishes, leads, etc. 


Let us help you fit this and 
other Oster Motors to your re- 
quirements, 


Sug WAR BONDS 


John Oster Manufacturing Co. 


DEPARTMENT 


a ° RACINE, WISCONSIN 








HERE 
ARE 


DIFFERENT 
KINDS OF 


STAR INSULATIONS 


Each With Individual Characteristics 
1. THERMOLAIN 5. No. 921 INSULATION 


A heat-resistant _refrac- Can be molded into dif- 
tory insulation. Porous. ficult shapes. Strong, 
Withstands thermal shock. dense, heat-resistant. 


2. LAVOLAIN 6. NU BLAC 


A dense semi-steatite of Will not soil in assembly 


: : : or use. Excellent for 
high mechanical and di- wiring devices or novelties. 
electric strength. 


3. COMMERCIAL WHITE ae 


A highly porous porcelain, 
Most economical for use suitable for many applica- 
in most applications. 


tions in humidifiers. 
4, VITROLAIN — 
Strong, dense, non-porous, 


Has a very low-loss fac- 

tor, making it well suited 
moisture proof. High di- for radio and_ television 
electric strength. equipment. 


PORCE OMPANY 


41 MUIRHEAD AVENUE TRENTON, N. J. 


eS 
INSULATION RESISTANCE 
MAYEN 


Varnished 
Cambrics 


BECAUSE of their added dielectric, insulation resistance and physical 
strength, Acme Varnished Cambrics have that factor of safety which 
must be present in a dependable insulation. They are made of selected 
cotton treated under accurate thermal control with purest vegetable 
oil varnishes of special Acme, time-tested formula. Maximum tensile 
and tearing strength, extreme toughness and uniform thickness are 
outstanding qualities. 


In rolls or tapes, black or yellow, all finishes. Samples on request. 


Wire 


PRODUCTS 


Acme (j 
THE ACME WIRE CO. 
NEW HAVEN, CONN, 


VARNISHED INSULATIONS - MAGNET WIRE - COILS 
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Moisture absorption, as will be readily understood, may 
easily change the power factor. 

The dielectric constant involves the capacity of the 
material to store a charge of electrostatic energy. More 
specifically, the dielectric constant of a material is the 
ratio of the capacity of a condenser employing that ma- 
terial as the dielectric to the capacity of a similar con- 
denser using air as the dielectric. It is usually measured 
at sixty, one thousand and one million cycles. 

Loss factor is the product of power factor and dielec- 
tric constant. Its main purpose is to indicate the heat- 
generation rate per unit volume at certain test condi 
tions. 

Polystyrene, particularly, is outstanding among the 
thermoplastics for its electrical properties, partly because 
of its very low moisture absorption and partly because 
of its molecular structure. Because of its excellence 
as an insulator, this material does not lend itself readil\ 
to electronic preheating. 

Among the thermosetting materials, the ureas are 
outstanding for their high dielectric strength, high arc 
resistance, lack of tendency to track after arcing, and 
good low-loss properties. ; 

Melamine is almost as good as the ureas in its in- 
sulating properties and has the added advantage of high 
heat resistance and substantially lower moisture ab- 
sorption. For that reason, it is widely used in parts 
requiring exceptional electrical properties, such as air- 
craft ignition parts. 


LOW LOSS PHENOLICS 


The phenol formaldehyde materials, because of their 
good insulating properties, are widely used as insulators 
in normal voltages and frequencies. 

In high frequency work, however, such as parts for 
radios and other electronic devices, the mica-filled phe- 
nolics are widely used because of their excellent low- 
loss properties. Here the purpose of the mica filler 
is to reduce the tendency to generate heat at high fre- 
quency. 

Much glamour has been woven around the use of 
plastics in consumer gadgets for their valuable decora- 
tive effect. It is, however, in the more prosaic fields 
of functional uses, such as insulating parts and struc- 
tural members for electrical devices, that the plastics 
have demonstrated their greatest commercial value both 
in peacetime and in war. In many cases, it is possible 
to combine color and eye appeal of plastics, with the 
more utilitarian properties, and this will be increasingly 
true as more and more molding materials are developed 
and made available to the public. 

In the foregoing discussion, it will be easy to see how 
improper uses of plastics, however, can develop when 
the physical and electrical characteristics of materials 
are not fully understood and interpreted. Charts, on the 
whole, show their great value in the earlier stages of 
planning the products. For the final choice, however, 
it is always safest to rely on the experience of a fully 
qualified custom molder of plastics. Because of the fact 
that the custom molder must deal daily with a wide 
range of applications, and many types of materials, he is 
the one source most likely to have the depth of expe- 
rience from every standpoint necessary to choose the 
one best material for the job. 


ELECTRICAL MANUFACTURING 





New Mossman Series 4500 five 
position "gear shift switch”, 


This illustration shows lever handle 
locked in one of the four active posi- 
tions... all may be either locking 
or non-locking. 


} 


A five position heavy duty lever switch . . . the new Mossman 
Series 4500 . . . has been developed to meet new and 
unusual requirements for precision switching. 


This Series 4500 Switch is built of the same high grade 
materials specified by the U. S. Navy. A rigidly braced, 
heavy brass frame supports a chromium plated latch plate 
and spring- actuated piston, in which a roller is mounted 
clevis fashion. Axles, stop pins and piston are stainless steel. 
Plated phosphor bronze springs have spun-in heavy duty 
silver contacts. 


Contact ratings are: Standard Heavy Duty — 6" diameter, 
fine silver, 10 amperes; Extra Heavy Duty —%" diameter 


Applications for MOSSMAN Series 4500 


Safety selective switching 

Emergency transfer of spare equipment 
Equalization of multi-generator operation 
Hoist control 

Crane control 

Motor starting, stopping, reversing 


MUO 


silver alloy, 20 amperes; both 110 volts A.C. (non-inductive). 


The Series 4500 Switch provides the same unusual flexi- 
bility of circuit arrangements which have enabled Mossman 
Switches to meet exacting demands of circuit control. It has four 
independent contact spring pile-ups,each of which is actuated 
either locking or non-locking. Contact assemblies are built 
up from standard forms. They may be “make”, “break”, 
“break-make”, or single pole double throw open neutral. 


In all positions except the center or neutral position, the 
action may be locking or non-locking. The switch always 
locks in the center position. A special feature is that the 
Series 4500 Switch is not provided with fixed stops. Action 
of the different positions may be changed by inserting or 
removing stop plates beneath the escutcheon. A special 
safety latching feature is also available. 


This new switch is typical of Mossman engineering to meet 
new and unusual requirements with the best in precision 
switching components. Where desired, Mossman Switches 
may be supplied with special housings, wiring and other 
features to meet your requirements. 


Mossman engineers are located in principal cities to co- 
operate with you on special switching problems. Write us 
for the name of your nearest Mossman representative. 


DONALD P. MOSSMAN, INC., 612 North Michigan Avenue, Chicago 11, Illinois 


MOSSMAN 


SEPTEMBER 1945 











a 


“oNYAIT EE 


SMALLEST PAPER 


CAPACITOR - - - 
a ime ee 


STU REPROOF 
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FEATURES 


. Bakelite Resinoid Ends. 
Lead wire cannot pull 
out, even under hot 
conditions. 

. Non-Inductive. 

. Excellent Temperature 
Coefficient. 

. Very high leakage Re- 
sistance. 

. Fine Power-Factor. 

. Ran from 20 MMFD 
to .25 MFD. 

From 150 volts to 600 


Tynes PAN, PSN f 

' fq or 

100% humidity opera- 
tion.. 

8. Types P4, P5 for 95% 
humidity operation. 


Samples and price liss 
on Request 


BUY EXTRA WAR BONDS 
‘TIL THE WAR IS OVER. 


Pat. 
Pend. 


ELECTRIC-CO. 


CAPAC R EVERY REQUIREMENT 


34 HUBERT STREET NEW YORK WN. Y 


TORS FC 


proper. 





or minus 0.0005-inch. 


| bronze alloy cast in plaster-of-Paris molds. 


Developing a Heavy-Duty Sander 
With New Electric Drive 
(Continued from page 131) 


tions per minute. 

Since, in the process of producing the orbital moti 
desired for sanding, vibration was also produced, 
became necessary to prevent the reaction of this vibra 
tion from reaching the handle attached to the housin; 
This was achieved to a high degree by the ex 
pedient of providing a force equal and opposite to that 
created by the vibration or movement of the drive, head 
and sanding-pad assemblies. Reference to Figs. 3 and 
4 and a brief discussion of the transmission unit com 
ponents will provide a clearer understanding of its op 
eration. 

The center bearing plate is the foundation of th 
transmission-unit assembly. In this aluminum-alloy 
die casting, elimination of excess weight without the 
sacrifice of dimensional stability or the ability to resist 
machining stresses, was a primary objective. Proper 
functioning of the transmission requires that the center 
to-center distances between bearing holes be held to plus 
Four needle-bearing assemblies 
are pressed into this casting. These bearings support 
the center journals of the driving cranks. On the under- 
side of this casting are pressed in four hardened, ground, 
and lapped steel bearing plugs. These are directly be- 
low the four counterbores shown in the top of the center 
bearing plate, and it is the function of these plugs to 
receive the thrust loads and provide bearing surfaces for 
the bosses on the corners of the counterweight shown be- 
low the cranks and bottom crank bearings. Pressed 
into the stirrups showing on the underside of the cen 
ter bearing plate, are two hardened and ground steel 
bearing plugs. These plugs provide bearing surfaces 
for the hardened bearing plates which are fastened to the 
drive head pre-assembly shown below the counter- 
weight. These plates support the entire rotating mass 
composed of the counterweight assembly, drive head as- 
sembly, and the sanding pad assembly, when the ma- 
chine is lifted clear of the work. They also support 
one or the other end of the driven mass when “feather- 
edging,” i.e., when only a corner of the sanding pad is 
used. 


THE COUNTERWEIGHT 


The counterweight is a casting of low-manganese 


While the 


| primary function of this element is to cancel the vibration 





| weights were zinc-alloy die castings. 


| and the plane surfaces of the bearing plugs. 


caused by the motion of the drive head and sanding- 
pad assemblies, it also functions as a thrust-bearing 
member of the stack between the stationary center bear 
ing plate, and the moving drive head. It was necessary 
to obtain as much weight as possible within the physical 
dimensions permissible; therefore the original counter 
The thrust bear 
ing in each corner was composed of a hardened steel 
plug with a cup-like recess to receive commercial steel 
balls such as used in ball bearings. This arrangement 
was not too satisfactory due to “brinelling” of the cups 
So, afte 
an intermediate step which involved casting-in bearing 
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Fiberglas Untreated Sleeving, 
Single, Double, Triple Saturated 
Sleeving and Varnished Tubing. 


Applying Fiberglas Sleeving on 
coil leads is a fast, easy operation. 


Fiberglas Sleeving can be cut to 
short lengths without fraying. 
Single Saturated is also widely 
used on pigtail brush leads, 
leads on small armatures, single 
transformers, etc. 


: ak 
Write for catalog EL 44-7, today. 


Each distributor of Fiberglas-base Insu- 
lation Materials has his own source of 
Supply, since Owens-Corning Fiberglas 
Corp, does not process these materials. 
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Designers and manufacturers are 
using Fiberglas Sleeving in many types 
of applications to provide extra pro- 
tection jand safety. 

For example, it is used on small 
“potted” transformers for the radio 
and electronic industries. The Fiber- 
glas Sleeving remains flexible despite 
the temperature at which the potting 
compound is poured. 

And among the many other appli- 
cations it is used over the armature 
coil leads to commutator, protecting 
the insulation during the soldering or 
brazing operation. Protection against 
moisture and rotting is also provided. 

Fiberglas Sleeving is available in 
two wall thicknesses, .008” and .006”, 
furnished plain or treated to minimize 
fraying. Treatment is in natural color 
or dyed (blue, red, green, black, 
brown and yellow). Inside diameters 
range from 1/16” to 14”. 


Saturated Sleveing and Varnished Tubing 
The specification of saturated sleeving 
or varnished tubing depends on the 
dielectric strength required and the 
flexibility desired. 

Fiberglas Sleeving and Tubing are 
available in several types. C-3 (Single 
Saturated Sleevings) have a light 


FIBERG 


*T, M. Reg. U. S. Pat. Off. 


INSULATION MATERIALS 
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eeving means extr, Pro 
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treatment of varnish to keep sleeving 
round and prevent fraying; dielectric 
strength is low because of light im- 
pregnation. C-2 (Double Saturated) 
have adequate dielectric strength for 
most applications in motors, are flexi- 
ble and easy to apply. C-1 (Triple 
Saturated) have higher dielectric 
strength, greater wall thickness, for 
use in motors, generators, trans- 
formers, etc. 

Fiberglas Varnished Tubing has 
very high dielectric strength. Magneto 
Grade is the highest dielectric braided 
product available with Fiberglas Yarn 
base. It is made with a varnish satu- 
rant in the braid and several layers of 
high dielectric film on the outside. In 
general, regular grade varnished tub- 
ing is used for all except special, ex- 
ceptionally high-voltage applications. 


Complete Information 
The New Fiberglas Catalog EL 44-7 


contains performance and application 
data on all types of Fiberglas Elec- 
trical Insulation Materials. Anyone 
concerned with electrical insulation 
should have a copy—write for yours 
today. Owens-Corning FiberglasCorp., 
1866 Nicholas Bldg., Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd., Oshawa, Ontario. 
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No. 130 


9200 FRAME MOTOR 


1/4-HP at 1625 RPM 


customer’s question . . . “Will you design a 
totally enclosed dual motor unit to drive our 
warehouse trucks?”” Today Type 5230 motors, 
thousands of them, are wheeling 
industrial loads. Such engineering service, 

instantly available, may also solve a 
difficult motor problem for you. 


FEATURES 


ELECTRICAL MECHANICAL 


Series, shunt, or compound-wound = Ventilated or enclosed types 
Unidirectional or reversible Base or flange mounting 
Optional torque Operation in any position 
Optional speed = Low space factor 
Optimum efficiency Ball bearing equipped 
For control circuits Optional shaft details 
Electrical braking optional = Rugged construction 


Output, Con. (H.P.) 

Torque at 3900 RPM (in. Ibs.) 
Torque at 1625 RPM (in. Ibs.) 
Lock Torque (in. Ibs.) 
Volts input (min.) 
Volts input (max.) 
Diometer 

-Length less shaft 

Shaft Dio. (max.) 
Weight (ibs.) 


= 
E1cor,I Ne. 1501 W. Congress St., Chicago, U.S.A 
DYNAMOTORS + D. C. MOTORS - 


txe | r 89 8 | New York A 7: A New 


POWER PLANTS « CONVERTERS 


inserts instead, a change was made to the present desi; 1 
The bronze alloy counterweight eliminates the need of 
cast-in bearing inserts and cast-in liners to support 
the outer sheli of the needle bearings. The linear co 
efficient of expansion of the bronze is more nearly that 
of the aluminum alloy used in the center bearing plate 
and drive head, thus maintaining a practically uniform 
registration of center distances between the bearing 
holes in the mating parts while operating at elevated 
temperatures which prevail in the transmission unit. 

The drive head pre-assembly consists of an aluminum- 
alloy die casting mentioned previously in the text, to 
which are fastened four hardened, ground, and flapped 
steel thrust bearing discs in conjunction with four case- 
hardened steel drive sockets. The details of this con- 
struction are shown clearly in the cut-away illustration 
in Fig. 5. Two needle-bearing assemblies are pressed 
into the reamed holes shown in Fig. 3. 

The top bearing plate pre-assembly, Fig. 3, consists 
of an aluminum-alloy die casting and receives four ball 
bearing assemblies and also contains the idler-gear 
thrust washer. After the primary reaming of the 
bearing and idler stud holes, the top bearing plate is 
aligned with the center bearing plate by means of 
¥-inch hardened and ground steel dowels. The two 
castings are then line-reamed together in a specially de- 
signed fixture, thus assuring perfect registration of 
bearing holes. 

Aluminum alloy again is used in the oil reservoir 
die casting, Fig. 3. A wad of absorbent wool batting 
is contained within its dome-like shell. Oil is intro- 
duced into the dome by means of an oiler pressed into 
a boss adjacent to the dome and, after saturating the 
wool batting, is metered to the bearings through meter- 
ing slots cast into the bottom wall of the dome where 
it is directly over the bearing assemblies. A felt washer 


Miniature Electrical Parts 


bending operations to those 
infinite variety and extreme needing intricate fabrica- 
precision of the many small tion. Metals worked in- 
metal parts required for clude steel, copper, nickel, 
electrical and electronic tungsten, phosphor bronze, 
components. Parts like beryllium copper and other 
these are produced each alloys. Parts are supplied 
month in quantities of mil- with carbonized, oxidized 
lions and in several thou- or other finish. The parts 
sand different designs rang- shown here are among 
ing from those needing only those made by Sylvania 
relatively simple wire- Electric Products, Inc. 


Here are examples of the 
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@ The type GOM ohmmeter is a handy, all 
around measuring instrument of the bridge 
type, particularly well suited for work on 
wire circuits. 


You can quickly locate the distance to a 
ground, cross or break by resistance meas- 
urement. The four scales make this pos- 
sible regardless of the distance. Read 
directly from a thirty inch scale, measure- 


NYT ele 


ments have a high degree of accuracy. 


Testing can be done with either direct cur- 
rent or self-produced alternating current. 
Balancing can be effected either by audible 
or visible means — telephone receiver or 
galvanometer. 


Write for full information on tests that can 
be made and prices to dept. IN-3. 


STANDARD AND PRECISION ELECTRICAL INSTRUMENTS + AIRCRAFT INSTRUMENTS + SWITCHGEAR + 


In all Principal Cities AIR AND OIL CIRCUIT BREAKERS « ROTARY SWITCHES + RELAYS + PRECISION BALANCES 


SEPTEMBER 1945 





LOW COST 


ust Prevention! | 


USE HARPER NON-FERROUS. 
AND STAINLESS FASTENINGS 


J, 


Rust is the Great Destroyer. Every 
year it causes damage of ‘war debt’’ proportions. 
Fortunately, the cost of preventing rust and 
corrosion through the use of Harper Everlasting 
Fastenings is low. Of course, the first cost of a 
bronze bolt or a stainless screw is more than 
a comparable fastening made of common steel. 
Yet the difference in price is small, particularly 
when considered in relation to the total cost 
of a machine, instrument or other fastened 
assembly. Everlasting fastenings add longer 
service life to your product...and the ability to 
perform under tough conditions. Such qualities 
provide a big advantage over competition. 


4360 ITEMS IN STOCK 


iiarper is known as ‘‘Headquarters for Non-Ferrous and 
Stainless Fastenings’’. .. carries large and complete 
stocks of 4360 different items and is continually adding 
others .. . maintains large stocks of metals in bars, rods, 
wire, sheet and other basic forms from which special 
fastenings can be quickly made. Write for 1945 Catalog. 


THE H. M. HARPER COMPANY 
2609 Fletcher Street ° Chicago 18, Illinois 
BRANCH OFFICES: 


New York City . Philadelphia. Los Angeles - Milwaukee . Cincinnati - Houston 
Representatives in Principal Cities 


Nooretk: 


Ve ee ee 
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BRONZES COPPER 
STAINLESS 


BRASS * 
MONEL ° 
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nesting in a counterbore around the pinion hole p 
vents the escape of oil by means of the armature sha t 
The oil reservoir also shields and prevents axial mov 
ment of the ball bearing and crank assemblies. 

At the same time that it was found desirable to p: 
vide a bakelite handle to reduce the transfer of he:t 
from the housing to the operator’s hand, it was al 
found necessary to isolate thermally the transmission 
unit from the main housing. While this was not e1 
tirely possible due to the metal-to-metal contact between 
the armature pinion and the first crank gear, it was 


Fig. 6—Sander being placed on the sanding pad, a 


separate unit, to begin operation. 


accomplished to a high degree by providing phenolic 
insulators at six of the bosses upon which the trans- 
mission unit rests within the housing. All six insulators 
have two functions in common. First, to prevent heat 
transfer from the transmission unit to the housing. 
Secondly, to maintain the coplanar relationship be- 
tween the thrust bearing surfaces of the center bearing 
plate pre-assembly to the counterweight and drive head. 
If the latter requirement was not anticipated and pro- 
vided for, a heavy vertical load upon any corner or end 
of the sanding pad would be transmitted to the stack 
composed of the center bearing plate, counterweight and 
drive head, with a consequent distortion due to deflec- 
tion. This would throw the bearing elements out of 
proper alignment and thus materially reduce the life 
of the transmission unit. 

In addition, two of the insulators, by maintaining the 
correct lateral relationship between the transmission 
unit and the armature pinion, also serve as dowels. 
One of these is shown in Fig. 5. The transmission 
mounting screws are insulated from the main housing 
by means of phenolic insulator washers between the 
heads of the screws and the bottoms of the counter- 
bores in the housing wherein they fit. Some heat is 
transferred from the crank gear to the armature at the 
line of tooth contact, but the major part of this is con- 
ducted to the fan where it is rapidly dissipated. 
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PLASTICS INFORMATION 


YOURS...IN THIS CONVENIENT FILE FOLDER 


Our handy-reference Folder is designed to be a useful 
part of your plastics source file. It contains information on the 
facilities of our organization for plastics engineering, designing, 
molding and assembly, and includes examples of plastics appli- 


cations that may have a relationship to your peacetime products. 





The Folder is free, on request. 
Plastics should be reappraised now in the light of im- PLASTICS AND METALS COMBINED 
proved methods and materials that have been tested in extensive 
wartime applications. To help you in your consideration of plas- 
tics, send for our Folder File. And call on us early in the design 
stage of your products. This assures the fullest benefit from our 
molding experience, and the most practical advan- 


tages from plastics. 


REG. U.S PAT. OFF Write now for Folder File EM-9 





PLASTIC WHEELS for Many Uses 


PLASTIC MANUFACTURERS 


INCORPORATED 


. STAMFORD, CONNECTICUT 
MOLD MAKING * INJECTION & TRANSFER MOLDING * COMPLETE ASSEMBLY 


Representatives: DETROIT 2—805-06 New Center Bldg. © LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADA-A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal 
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Fig. 6 shows the detachable steel sanding pad and 
the sander proper about to be secured together. Ty 
spring steel lock springs riveted to the lock bar (al: 
shown in Fig. 5) engage nibs on the drive socke 
after the hemispherical bosses on the sanding pad a1 
in position in the drive sockets and the lock bar 
pushed forward. To remove the sanding pad, the opera 
tion is reversed. 

The main housing and housing cap are both alumi 
num-alloy die castings and receive a satin buff surface 
treatment after final machining. All the die castings 
used in the Sterling 1000 sander are given a stabiliz 
ing anneal before machining to relieve cooling stresses 
and to insure dimensional stability after machining. 

All completed machines must pass a 1000-volt break- 
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Ryerson isa con 
| over ten thousand different 
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a for immediate shipment. Cal down test to ground for three seconds in addition t 
: plant: Chicage other tests for power consumption, vibration, and moto: 
nearest Ryerson ae speed. 
St. Louis, Ci r 


In conclusion, the experience with this machine has 
proved again that there are no short cuts to successful 
design and that an early recognition of the problems at 
hand is a sound basis for any engineering project. It 
pays off in the long run. 
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Bendix Aviation Corp. has organized a new divi- 
sion, Bendix International, to handle all the overseas 
business for the seventeen divisions of the corporatien. 
Headquarters of the international division will be in 
New York and will include an engineering staff. Gen- 
eral manager of the division will be Charles T. Zaoral 









FOLDING DOUBLE CUPPED Huge Machines Make Flexible Piping 
* WASHER LUGS x 


A SIZE and TYPE for every need! 
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MAKES A GOOD JOB AND A NEAT ONE 

















Here is one of the huge _ tective covering, and called 







machines used to manufac- for approximately 300 in- 
ture the flexible piping dividual elements. Special 
which constituted the twen- armoring and covering ma- 
ty pipelines installed under chines were constructed to 






the English Channel to feed manufacture the required 
oil to Allied armies on the continuous long finished 
continent. Four companies lengths. These machines 












were engaged in the manu-_-were each over 165 ft. in 
facture of this piping: length. The inside diameter 
They were Phelps Dodge f the extruded cable was 
Copper Products Corp. 3 in. with an_ overall 
General Electric Company, dimension of 45% in. A 






Okonite-Callender Com-_ specially designed super- 
pany and General Cable structure equipped with 










Corp. power driven capstans was 

Manufacturing operations installed to carry the cable 

involved the application of | from the temporary storage 

Solderless Terminal Lugs and Connectors some seventeen separate coils to the specially-con- 






layers of armoring and pro verted ocean-going vessels. 





THIRD AND VINE STS. CINCINNATI 2, OHIO 
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Here are General Electric’s new lampholders for use with G-E 
Slimline Fluorescent Lamps. These lampholders are particularly 


suitable for general purpose lighting fixtures. 


The G-E Slimline Lampholders are of the medium single pin type 


He for multiple service only. They accommodate the T8 and T6 Slimline 
ar the General Electric 

radio programs: “The G-E Lamps—96T8, 72T8, 64T6 and 42T6. Lampholders can be mounted 
All Girl Orchestra’ Sun- ‘ oe 

day 10 P.M. EWT, NBC. to any flat surface and may be spaced on two inch centers minimum. 


“The World Today” news Binding screws are located in the base. One catalog number 95X638 
Monday through Friday a 
6:45 P.M. EWT, CBS. “The and one catalog number 95X637 make up a pair for one lamp. 


G-E House Party’ Mon- 
day through Friday 4:00 For additional information and complete dimensional data write to 


P.M. EWT, CBS. . . 
Section Q952-12» Appliance and Merchandise Department, General 





Electric Company, Bridgeport, Connecticut. 
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NORTH or SOUTH 


Carolina?” 


Railway Expressmen are watchful, for 
they know that sureness in delivery of 
shipments depends on accuracy of ad- 
dress. One slip in the latter can hold up 
a vital production program or disap- 
point a waiting friend. The safest way 
is to be super-sure, especially regarding 
street numbers and the abbreviations of 
states. A minute or two spent in check- 
ing them may save days in delivery. 
When in doubt on any shipping prob- 


lem, consult your local Railway Ex- 


press agent. He is a good man to know. 
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Companies « Men : Industry Highlights 
Trade and Professional Associations 





Haraden Pratt, vice-president and chief engineer of 
the American Cable and Radio Corp., has been elected 
chairman of the Radio Technical Planning Board, a co- 
ordinating non-profit group sponsored by the Institute 
of Radio Engineers, the Radio Manufacturers Associa- 
tion, the American Institute of Electrical Engineers and 
other allied organizations. Mr. Pratt succeeds Dr. 
W. G. R. Baker, vice-president of General Electric 
Company, who had been chairman of the RTPB since 
its organization in 1934. 














HARADEN PRATT F. X. RETTENMEYER 


Federal Telephone and Radio Corp., affiliate of In- 
ternational Telephone and Telegraph Corp., has ap- 
pointed Francis X. Rettenmeyer as chief components 
engineer. Previously to joining Federal, he had been 
for ten years chief radio receiver engineer and staff 
engineer for the RCA Victor Division of the Radio 
Corp. of America, and also has been, with the Bell Tele- 
phone Laboratories for a period of ten years. He has 
specialized in the design and development of radio re- 
ceivers and other communications equipment. Mr. 
Rettenmeyer is a Fellow of the Institute of Radio Engi- 
neers, a member of other engineering and scientific 
societies and is a holder of some thirty patents in the 
field of radio and wire communication. 


Joseph B. Elliott has been appointed general man- 
ager of the RCA Victor home instruments division of 
the Radio Corporation of America. In this capacity, 
Mr. Elliott will direct all activities connected with the 
design, engineering, and other phases of manufacture 
of RCA Victor radios, television home-receivers and 
related products. 









Ralph Horton has been elected by the board o 
directors of Great American Industries, Inc., as presi 
dent of the organization to succeed Harold W. Harwell. 
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OFF TO A GOOD START... 


o Any motor is off to a good start if the power is applied 
through a Mercury Clutch. 


Each Mercury Clutch incorporates a “time delay'* factor which 
retards engagement of the clutch for a second or more ... long 
enough to permit the motor to come up to full speed before any 
load is applied. 


Here are some of the plus features you get with a Mercury Clutch 
installed between the motor and the load: 


(1) Reduced starting current. 
(2) A better power factor. 
(3) A lower connected load. 
(4) Overload protection, and 
(5) Use of a smaller motor. 


Write today for our folder showing type and sizes of Mercury 
Clutches available for early delivery. 


*For internal combustion engines, we supply a clutch with a built-in “speed 
delay” factor which allows the engine to run at idling speed with the load 
entirely disconnected. 


MERCURY CLUTCH CORPORATION 


1504—12th Street, S. W. CANTON, OHIO New York Office: 19 Rector Street 
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recently resigned. Mr. Horton has announced appoint 
ment of Frank W. Watts as general manager of the 
Connecticut Telephone & Electric Division and of the 
Rutland Electric Products Division 








ELECTRICAL CONTACTS 
Silver Solder a facturing Company of St. Louis has elected Oscar C. 





The board of directors of the Emerson Electric Manu 






‘ Schmitt as president of the company. He succeeds 

ta3 | ng W. Stuart Symington who has recently been appointed 
by President Truman as Chairman of the Surplus Prop- 

erty Board. Mr. Schmitt has been with the company 


Or 


* The advantage of Silver Solder Backed Contacts, as compared 
with using separate solder pieces, is that there are fewer parts 







to be made and assembled. Gibsiloy Contacts of this type are since 1910 and has progressively held various executive 
available in many shapes and sizes, and may be applied by any positions. Most recently he has been executive vice 





brazing method—torch, furnace, electric resistance, etc. Or, if 
desired, the Gibson Electric Company will do this assembling 
job for you on efficient, high production machines. Write for 
catalog aa: 






president. 
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separate OE oo 
SOLDER _ v SOLDER 
BACKED 
CONTACT 
RINGS 
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Separate solder rings in Gibsiloy Silver Solder 
this application require Backed Contacts, reduce 
handling of FIVE pieces in the assembling job to 







the assembling operation. 
; 


THREE pieces. 
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OSCAR C. SCHMITT HARRY A. FELDBUSH 








Harry A. Feldbush has been named vice-president 
in charge of engineering at Worthington Pump and Ma- 
chinery Corp. His duties will cover all of the engineer- 
ing activities of the company and of its domestic sub- 
sidiaries. Formerly, he was works manager of the 
company’s Holyoke, Mass., plant. At the same time 
Ralph M. Watson, formerly chief engineer of the 
centrifugal engineering division, has been appointed as 
assistant to Mr. Feldbush. 














Henry F. Dever has been elected as president of the 
Brown Instrument Company, a subsidiary of the Min- 
neapolis-Honeywell Regulator Company. He has been 
advanced to this post from his previous position as 
vice-president in charge of engineering at Minneapolis- 
Honeywell. He succeeds Charles B. Sweatt who 
withdraws from the Brown organization to assume other 
activities with the Honeywell organization. Engineer- 
ing activities at the parent company will now be under 
the direction of W. J. McGoldrick, who previously 
had been vice-president in charge of aeronautical engi- 
neering. 






























Ml for fast continuous heat 
and productionspeed-ups 


Rugged, heavy-duty work requires a soldering iror. 
with temperature and heat reserve sufficient for 
continuous use. The ability of HEXACON irons to 
cope with these essentials is attested to in their 
adoption by Consolidated-Vultee plane production. 
Literature describing the all-inclusive HEXACON line 
of screw tip and plug tip irons—from 40 to 700 
watts, and with tip diameters ranging from 14” to 
134”—will be sent on request. 


HEXACON ELECTRIC CO. 


177 WEST CLAY AVE., ROSELLE PARK, N. J. 
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H. B. Pickering is now associated with the engi- 
neering firm of Morris and Van Wormer. Mr. Picker- 
ing was recently chief engineer at the U. S. Plywood 
Corp., and was engaged in development work in the 
use of molded plywood for various industrial applica- 
tions. He is a member of several engineering societies 



















Irving B. Babcock, president of Aviation Corp., has 
been elected president of Crosley Corp., following ap- 
proval by the Federal Communications Commission of 
the transaction by which Aviation Corp. acquired con- 
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---call Westinghouse 


Control properly selected and applied 
makes it easy to put motors through their 
paces... to stand up and deliver. Application 
of control can be greatly simplified also by 
making one supplier responsible for the entire 
motor drive. 

Westinghouse motor control not only 
covers the entire range of standard a-c and 
d-c controls and accessories for every type of 
drive, but many specialized types of control 
like those shown at left. Regardless of the 
job, you are assured of a completely co-ordi- 
nated installation. Call your Westinghouse 





office, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 
30, Pa. T-60587 


Selection of Westinghouse 
standard motor control is 
greatly simplified by this 290- 
page Buying Data book. If you 
do not have a copy, phone 
or write your Westinghouse 
office for Catalog 7000. 





PLANTS IN 25 CITIES ... OFFICES EVERYWHERE 


Motor Control 
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trolling interest of the Crosley concern, Details of the 
transaction were reported in the previous issue of 
ELECTRICAL MANUFACTURING. Raymond C. Cos- 
grove, vice-president and general manager of Crosley’s 
manufacturing division, will continue in these positions. 
Lewis M. Clement is vice-president in charge of re- 
search and engineering. 

F. F. Sylvester has been appointed technical director 
of the Reeves-Ely Laboratories, Inc., and will be in 
charge of research and development engineering for the 
parent company and affiliated companies. Mr. Sylvester 


EXTREME ACCURACY comes to Reeves-Ely with a broad background of engi- 


neering work in the field of communications and other 

e e e ° ° ° 
Required 1? Molding types of electronic equipment. He has previously been 
with Federal Telephone and Radio Corp., Radio Cor- 
poration of America, Hytron Radio and Electronics, 


Plastic Terminal Block and most recently with the Lewyt Corp. 


RODUCING this Thomas Demanding intricate mold 

& Betts terminal block in design and extremely close 
plastics was not a job for novices tolerances, this part is a note- 
in the plastic molding indus- worthy example of Aico preci- 
try. Seventy-nine metalinserts sion molding and the results 
are successfully molded in which are made possible by 
symmetrical arrangement into Aijco’s 29 years of experience 
an area of less than eight with all molding methods and 
square inches! materials. 































F. F. SYLVESTER W. H. WILLIAMS 


W. H. Williams has been elected president of the 
Clark Controller Company at a recent meeting of the 
board of directors. Mr. Williams is one of the founders 
of the company and previously had been executive vice- 
president and general manager. He has been connected 
with the electrical control field for thirty-five years and 
at present is chairman of the advisory committee of the 
Industrial Control Section of the National Flectrical 
Manufacturers Association. 
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Boyd V. Giesey has been appointed to head the flash 
welder division of the Progressive Welder Company. 
Mr. Giesey will be responsible for engineering design 
and development work. He came to Progressive from 
Taylor-Winfield Corp., where he was senior design 
engineer. 
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dioenany . a x | Easy Washing Machine Corp. announces the appoint- 
taini : ates to 7 eae ° 
Parner woler®t c — eliteerial is £0 ae Te plastics appli- | ment of Philip P. Glassey to the post of assistant to 
as . co letter- . a P - 7 
cause the P ig is the 25th 1M est on Fou. nplete the president. Mr. Glassey is a mechanical engineer 
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and a patent attorney. He is a member of the American 
Society of Mechanical Engineers. 


Dr. Harold Goldberg joins the staff of the Bendix- 
Radio Division of Bendix Aviation Corp. as a research 
engineer. He was previously a senior engineer at 
Stromberg-Carlson Company in charge of ultrahigh 

| frequency and microwave research. 















AMERICAN INSULATOR CORPORATION 
NEW FREEDOM, PA. Sales Offices: Boston © Bridgeport * Cleveland | Directors of Electronic Laboratories, Inc., of India- 
Detroit * New York © Philadelphia | napolis have elected Norman R. Kevers, formerl 
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BiLeCTPRONICALLY THE FOOTFALLS OF A MOUSE 
ARE THE EARTH-SHAKING TREADS OF A MASTODON 


In the realm of electronics vibrations im- 
perceptible to humans may destroy the 
usefulness of some delicately tuned 


apparatus. 


One of the many problems faced by 
electronic engineers has been to provide 
insulation against these faint but disturb- 
ing tremors. Rubber mountings (used in 
shear or in compression) are helping to 


solve the problem...absorbing vibration 


SERVING THROUGH SCIENCE 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue «+ 
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Rockefeller Center «+ 


instead of transmitting it. 


United States Rubber Company tech- 
nicians are being asked to cooperate in 
solving problems of vibration elimination 
in an ever-widening range of industries. 
Their exact knowledge of the chemical 
and physical properties of rubber, as well 
as newly developed techniques for engi- 
neering it, is proving increasingly impor- 


tant as the electronic industry expands. 


WITH ENGINEERED RUBBER MOUNTINGS 


New York 20, N. ¥. 
























NAME PLATE 
DETAIL PRESS 


Model No. 40 


Available in 1/16", 3/32", Ve", 5/32” 

size characters. Dials contain all letters, 
figures, diagonal line sign, dash, period. 
Steel, zinc, brass, fiber, etc., can be in- 
dented with a name or number. Press 
furnished for hot stamping on plastics. 
Carriage Table advances one space with 
each impression of Dial, doing rapid work, 
even spacing and perfect alignment. 














NUMBERING and 
LETTERING PRESS 


Model 240 for hot stamp- 
ing letters and figures on 












plastic nameplates, and 

other small parts, with the ; 

use of color foil. Furnished or oo 
EM240 


with an electric heating 
element, and rheostat for 
All fig- 
ures and entire alphabet 


We also make Numbering Machines 


regulating heat. and Name Stamping Dies. 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12, N. Y. 


are on one dial. 








refer 


For more facts—write mfr. or use inquiry card to EM #4621 
















RESISTANCE WIRE 


FOR EVERY ELECTRIC 
APPLIANCE MANU- 
FACTURER AND USER 
OF FINE — 














‘ALLOYS FOR EVERY PURPOSE 















“A — Nickel-chromium; _non- 
spec. resistance 650 ‘ohms 


ALLOY 
magnetic; 
CMF. 

















ALLOY “C’ — High resistance to oxida- 
tion and corrosion; for electronics and 
industrial equipment. 











ALLOY “D’’—Nominally 30% 
15% chromium, balance iron. 
resistance 600 ohms/CMF. 


nickel, 
Specific 














C.0.JELLIFF 


MFG. CORP. 
10 Pequot Road 


ALLOY ‘’45” — Copper-nickel for winding 
precision resistors. Constant resistance 














KANTHAL — Now available: write 





literature. Southport, Conn. 








over wide range of temperatures. 
for | 








president of the company, as chairman of the board, 
and William W. Garstang, formerly vice-president 
and general manager, as president. Among the execu- 
tives advanced to positions as vice-president, is Paul 
H. Frye, chief engineer for the company. 


Joseph H. Ward has been named executive vice- 
president of the Noma Electric Corp. He has been 
connected with the company since 1927 and formerly 
had been with the lamp division of General Electric 
Company. 


Fred E. Harrell, chief engineer of the Reliance Elec- 
tric and Engineering Company now assumes the post of 
general works manager, succeeding S. B. Taylor who 
has resigned as manufacturing vice-president but still 
remains as a director. William R. Hough, product 
development engineer, has been named chief engineer 
to succeed Mr. Harrell. Mr. Harrell has been with 
Reliance since 1924. Mr. Hough has been with the 
company since 1929. Both men are members of vari- 
ous engineering societies. , 
























FRED E. HARRELL ROBERT W. MORGAN 





Fedders Manufacturing Company has placed Robert 
W. Morgan in charge of all engineering activities. 
with the title of chief engineer. Product development 
work which will come under his direction will cover 
household and commercial refrigerators, air conditioners 
and related lines. Mr. Morgan comes to Fedders after 
a broad experience in the heat transfer and other indus- 
trial fields. 


Berton H. DeLong, supervisor of research and de- 
velopment work at the Carpenter Steel Company, has 
been appointed a director and a vice-president of the 
company. Mr. DeLong has been with the company 
since 1910, and has held the post of chief metallurgist 
since 1916. 






William A. DeRidder has been elected president 
and general manager of Adel Precision Products Corp., 
succeeding Ray Ellinwood, recently resigned. Mr. De- 
Ridder has been a director of the company since 1943. 


Gilbert Soler, superintendent of quality control de- 
partment at the steel and tube division of the Timken 
Roller Bearing Company, has been promoted to the 
position of assistant general superintendent of the divi- 
sion. Mr. Soler has been with the company since 1931 
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Fiberglas-Mica Combinations were cally since it must be used in the form 
developed to meet the needs of the of built-up splittings of very fine film. 
Electrical Industry for Insulating Tapes 
and Sheets which could withstand the In order to take advantage of the insu- 
extremes of dielectric, heat and moisture lating values of Mica and to overcome 
and have great mechanical strength its mechanical deficiencies a reinforce- 
despite extreme thinness to meet speci- ment was found to be necessary. Fiber- 
fications for minimum weight and space. glas, with its great mechanical strength 
plus its high temperature, dielectric and 
Fiberglas-Mica Combinations are espe- excellent moisture resistance, proved 
cially recommended for Generator, to be the ideal reinforcement for Mica 
Motor and Transformer Coils; Slot Liner), Splittings. 
Core and Ground Insulation; Phase and 


End Winding Insulation; Primary- Fiberglas-Mica Combinations its , 
Secondary Separation; Coil Exteriors, have all the desired qualities FIBERGLAS-MICA-CO/ 


Cable Splices, etc. to combat severe service ; ss me 
_MFG-0 made with 3-mil Fiberglas on only one 
surface of the Mica. Available in overall thick- 
Mica, as is well known, while one strength, non-stretch, no need nesses ranging from 10 to 20 mils inclusive . 
. : 5 MFG-1_ made with 3-mil Fiberglas on both sur 
of the most satisfactory materials to varnish, available in any faces of the Mica. Available in overall thic 
‘ . - i 7 ing f 10 to 25 mils inclusive 
for electrical insulation because of thickness from .010 to 35 mils, as Gone oth Saal etches on’ dell 


its high dielectric, high compres- high temperature resistance en te ee we 


sion strength and high heat beyond 150° C., and ex- tanging from 20 to 35 mils inclusive 
s made by bonding 1-mil paper to one of. 
resistance, is weak mechani- tremely high dielectric. | the Mica and 3-mil Fiberglas to the other. Avail- 
able in two overall thicknesses—6 and 8 mils ap- 
| proximately... MFG-4 made with one surface ~~ 
of 1-mil paper and with 7-mil Fiberglas on the - 
~ opposite side of the Mica. Available in overall, - 
_ thicknesses of 10, 12 and 15 mils... MFG-5 | 
; nears : 
; j » Mica, but with 1 Fiberglas on the other side. 
MITCHELL-RAND | Available in thicknesses ranging sche 25 to 35. 


for 56 YEARS of; | 
THE ELECTRICAL 5 
INSULATION 


hazards; great mechanical 


Vee EDR eV COMPANY, INC. 


SPR eed oe COrtlandt 7-9264 NEW YORK 7, N.Y. 


atte ee -Mee Te T- ed lta A PARTIAL LIST OF M-R PRODUCTS Fiberglas Braided Sleeving 

OID RG a) Cee Meee a tt) ee a he ee a de 
Cable Filling and Pothead Compounds Asbestos Sleeving and Tape eb he ee eT 

Friction Tape and Splice Varnished Coambric Cloth and Tape 5 OD RU LS Lhd Coy 

MU a ee Ly Dt Md he | Sete Ma STL 
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Just another of the 
quality confrols that 


put the final OK on AEROVOX 


CAPACITOR 
CRAFTSMANSHIP 


@ “‘Leakers” are few and far 
between in Aerovox oil capacitors. 
And here's why: 


Each and every oil-filled capac- 
itor is examined under ultra-violet 
er so-called “black” light. The 
slightest trace of impregnating oil 
seeping through seams or cracks 
in containers, shows up as a bright 
fluorescent spot as the operator 
peers through the cabinet window. 
A “leaker” just cannot get by. 


Such typical Aerovox quality 


inspection means much to the oil- 
capacitor user. The life of such 
capacitors is dependent upon per- 
fect hermetic sealing. This prevents 
the entry of moisture. Also, even 
a slight oil leak might damage or 
interfere with the operation of 
associated equipment. 


Outstanding quality control — 
from incoming raw materials 
through each step in production 
and on to final inspection—is the 
final endorsement of Aerovox Ca- 
pacitor Craftsmanship. 


@ Submit your capacitance problem 
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INDIVIDUALLY 
TESTED 


e. RINCIE 





and has held positions as manager of research and of 





mill metallurgy. He is a member and officer of a 


number of technical societies and has written many 


technical papers on steel processing and allied subjects 


A. R. Constantine, director of engineering at Ben- 
dix Home Appliances, Inc., since 1943, and Wallace F. 
Oliver, chief engineer for the company since 1938, have 
been advanced to the position of vice-president, accord- 
ing to a recent company announcement. Before join- 
ing Bendix both men held important engineering posi- 
tions with various companies. 








WALLACE F. OLIVER 





A. R. CONSTANTINE 


G. Edward Pendray, for the past nine years assistant 
to the president at Westinghouse Electric Corp., and 
well known for his work in sponsoring technical and 
scientific education in secondary schools through the 
Westinghouse School Service, has resigned to open his 
own office as consultant in management, education and 
relate:| fields. He remains, however, as an advisor to the 
company. Mr. Pendray is also known for his work in 
rockets and jet propulsion. He is a member of the 
American Rocket Society and a past president. 


W. R. Herod has been named executive vice-presi- 
dent of the International General Electric Company with 
headquarters in New York. Mr. Herod joined General 
Electric Company in 1919, and in 1929 was transferred 
to the international company. From 1934 to 1937 he 
was assistant to the managing director of Associated 
Electrical Industries in London, but in 1937 returned to 
New York as vice-president of International General 
Electric. 


A. J. Klose has recently joined the staff of G. M. 
Giannini & Company, Inc., as vice-president and chief 
engineer. Mr. Klose has previously been connected 
with several aircraft companies as a design enginéer and 
will specialize in the aircraft engineering phases of the 
company’s activities. 


Charles A. H. Knapp has joined the staff of R. 
Lavin & Sons, Inc., as metallurgist and research engi- 
neer. Previously, he had been connected in an engineer- 
ing capacity with several other companies in the metal 
field. He is a member of the American Society for 
Metals and the American Society for Testing Materials. 





Richard O. Loengard has been appointed as presi- 
dent of United Chromium, Incorporated. Theodore 
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"Expert Staff of Rescer 


Electrical and Plastic Engineers 


Complete data is available on Amphenol’s 
cables for the latest requirements—incor- 
porating the solid, flexible, low-loss, me- 
chanically stable, thermoplastic polyethy- 
lene. 

Explanatory charts and technical infor- 
mation given on Amphenol precision-en- 
gineered manufacturing methods. The in- 


formation contained in the new catalog 
Section ‘“D’’ has been compiled thru the 
close cooperation of Amphenol Engineers, 
Army-Navy Engineers and large industrial 
concerns. 

This explains why Amphenol U.H.F. 
Cables embody the same built-in quality, 
perfection and performance that typify 


every Amphenol-Engineered product. 

For quick reference there is also included 
a complete chart listing Amphenol cable 
sizes, characteristics and dimensions as ap- 
proved by Government Agencies. 

Send today for your copy of Section ‘“D”’ 
High Frequency Cables and Connectors. 
Use the coupon! 
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AMERICAN PHENOLIC CORPORATION 
Chicago 50, Illinois 


OT a ee 
Th ae Or Tl eM fila eet ol: he s—Plastics 
for ‘Electronics and industry—Conduit Tate 
ee Tab hy Fittings—Cable As Ath 


TTT A! ree Oe EL 
catalog Section “D" 


Pee 
Company__ 
Address 


Also send information on____——— 
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G. Coyle has been appointed as vice-president and in 
addition will continue his duties as technical director 
of the company. 








Dr. Wendell P. Metzner, a research group leade: 
at Monsanto Chemical Company’s St. Louis labora 
tories, has been transferred to the company’s central 
research laboratories at Dayton, Ohio. At Dayton. 
Dr. Metzner will head research in flexible types of high 
—— : olymers. 

OR a fa 
ee Paul Mueller, formerly chief engineer of Blaw-Knox 

s Company, has been designated manager of engineering 

and research at Pratt & Whitney, Division Niles 
Bement-Pond Company. Mr. Mueller will specialize 
in the design and development of the company’s line of 
machine tools. He had previously been connected wit! 
Pratt & Whitney from 1920 through 1927, but in the 
intervening years had been connected with various other 
companies, including Hartford Machine Screw Com 
pany, General Cable Corp., Revere Copper and Brass 
Company, and most recently with Blaw-Knox Com 
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and 
compactness 


with ACRO Switches 


® Mechanism of the patented Acro Rolling 






pany. 













Spring switch lends itself to adaptation 


in various shapes to fit the design of your 









. + . — . | 
units. Multiple mountings—flat or vertica ont. ane ne arenas 





end to end, or side by side. Small case W. S. Winfield has been named to the post of chiei 


. engineer of the home radio division of the Westing 
— . Vari | . a 
shapes—rectangular or curved. Various | house Electric Corp. Mr. Winfield has been identified 


with the radio and television field since 1929 and comes 
to Westinghouse after eight years of service with Colo 


Actuation pressure as low as two grams nial Radio, during which he perfected a low-noise con 
verter system and other electronic devices. 







types of brackets for flexibility of mounting. 







(using leaf bracket) or as high as 1% Ibs. 





Eric W. Peterson has been placed in charge of engi 







Surely one of the many ACRO Model “M” neering at Kaydon Engineering Corp. with the title of 

chief engineer. Previeusly, he has been chief enginee: 

designs should fit your needs. Send your at Ditto, Inc., and has also served as product develop- 

‘ s j ment engineer with other companies, including Interna- 

design details showing space dimensions _ tional Business Machines Corp., and Remington Arms 
Company. 


and operating features for quicker reply. 





Dry batteries will be added to its list of products 

according to a recent announcement by the Radio 

ACRO ELECTRIC COMPANY _ Corp. of America. The line will be complete and 
will be handled by the company’s RCA Victor tube 


division. 







1317 Superior Avenue Cleveland 14, Ohio 








B. F. Sturtevant Company of Boston, a pioneer 
in the design and manufacture of air handling and 
processing equipment has been acquired by Westing- 
house Electric Corp. The Sturtevant company will 
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It’s as simple as this: Build into your machine or 


product, as an integral part, a Veeder-Root 
Counting Device that registers strokes, turns, 
pieces, trips or any other units of performance 
... mechanically or electrically. Then your cus- 
tomers can see when your guarantee period is 
reached...for the Facts-in-Figures are right 
there in front of them in plain, bold black and 
white. So there’s no room for argument, no 
neediess loss of goodwill or future business 
through lack of positive proof. In fact, there are 
cases in which inexpensive Veeder-Root De- 
vices have saved hundreds, even thousands, of 
dollars. 

There are Veeder-Root Devices that will record 
the exact number: of performance-units consti- 
tuting the guarantee period. And then these de- 


vices will go on proving to your customers that 
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they’re getting all the performance you built 
into your product. You are invited to take 
““Countsel” with Veeder-Root engineers, who 
will show you just how you can protect and 
profit yourself by attaching to your product a 


tag like this one at the right. 


,VEEDER-ROOT INC., HARTFORD 2, CONN. 
In Canada: V eeder-Root of Canada, Ltd., Montreal 
In England: V eeder-Root Ltd. (New address on request) 















become a wholly-owned Westinghouse subsidiary anc 


WW Ea 
\ ; will operate as a division of the company. Acquisition 


TAKE A look of the Sturtevant organization is a further step in 


Westinghouse’s program to meet postwar expansion in 


AT THIS CUTAWAY VIEW OF | the air conditioning and related fields, Westinghouse 
officials declared. 
KURZ sROOT 












Mectron Corporation, Inc., a subsidiary of the 
Plymold Corp., is now located in Lawrence, Mass 
| The company is engaged in the manufacture of elec- 
tronic and mechanical equipment for industrial purposes. 









North American Philips Company has extensive 
plans for plant conversion and modernization, accord- 
ing to a recent statement by President P. F. S. Otten. 
Funds for these purposes are available from the ap- 
proximately $20,000,000 of resources of Philips’ 
American Trustee. The company’s plans call for post- 

| war production of quartz oscillator plates, cathode ray 

| tubes. industrial and medical x-ray equipment and other 
products in the electronic and related fields. 

























Here is shown what is inside the self-excited 
AC generator, armature of which contains 
both AC and DC winding. Note ball bear- 
ing construction throughout. The DC current 
is supplied to the field circuit through the 
commutator. AC output is supplied to col- 
lector rings to outside terminals. Complete 
details upon request. 









F. L. Jacobs Co., has acquired a plant at Dowagiac, 
| Mich. which will be used in the company’s program for 
| the production and sale of its new automatic home 
| washing machine. 











A new plant has been established at Escanaba, 
Mich. by the Insulation Manufacturers Corp. of 
Chicago for the manufacture of wood wedges. The 
plant comprises some 12,000 sq. ft. of space and brings 
ones operations of this division of the company much nearer 
to the source of lumber raw material than the old plant 
in Detroit. 

The company’s Chicago fabricating division, which 
is engaged in the manufacture of electrical insulating 
specialties, has moved to considerably larger quarters 
at 712 South Federal St., Chicago. The general offices 
of the company remain at 565 West Washington Blvd. 



















ANOTHER 
SPECIAL BY 
PROGRESSIVE 
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A new research and engineering building has been 
opened by Taylor Fibre Company at Norristown, 
Pa. Director of Engineering G. Muller and Director 
of Research J. Farnum will make this building their 
headquarters. 














Tate-Jones and Company, makers of equipment 
for heat treating of metals, have removed their execu- 
tive and engineering offices to the Plaza Building. 
Pittsburgh 19, Pa. 










Square D Company Canada Ltd., affiliate of the 
Square D Company of Detroit and Milwaukee, will 
soon begin operations at its newly constructed plant in 
Toronto. Total floor space of the new plant is approxi- 
mately sixty per cent greater than in the old plant now 
being vacated. 




















Postwar output of General Electric Company’s 
refrigerators will be completely manufactured and as- 
sembled at the company’s Erie, Pa. works. Before 
the war, production was split between the Erie plant 
and Schenectady. The company also has announced 
that the first complete assembly-line production of 
household electrical refrigerators since April 30, 1942 






. BU. 
VE MEG conn. 

















> 






ELECTRICAL MANUFACTURING 













Enclosed CLARE Cuctom-Gauctt’ RELAYS 


Assure Long Life, Trouble-Free Operation 
for WELTRONIC WELDING TIMERS 


ge ee 


Strong, hard, long wearing 

Bakelite bushing insulators 

resist vibration and heavy 
contact pressures 


Hinge of ‘‘fatigueless”’ be- 
ryllium copper insures long 
life under vibration 


a coe ae 


Contacts are welded to 
nickel silver springs by spe- 
cial process 


a 


Spring assemblies may in 
clude any combination of 


these basic forms 


TYPE "K” SEALED-IN RELAY 


Clare Type ‘K"’ Sealed-in Relay 
(2 11,32” long x 1 21/32" wide) 


® Welding timers have to stand the gaff. They are an im- 
portant part of the production line which cannot lag from 
failure of individual units. 


That’s why the Weltronic Company of Detroit, Michigan, 
chose Clare Enclosed “Custom-Built” Relays as important 
components of their automatic weld and sequence timers. 
These trouble-free units are sealed against dirt and dust. The 
plug-in feature makes them as easy to service and replace as 
an electronic tube. 


Five Clare Type “K” Sealed Relays, in individual protective 
housings, are located on the hinged control panel of the 
Weltronic Weld Timer illustrated above. These small, com- 
pact, fast-operating relays provide accurate timing for each 
operation in the welding cycle. 


Clare “Custom-Built’”’ Relays give maximum reliability in such 
special functions because of the flexibility of Clare design which 
offers a relay that will give exceptional service, long life, and 
absolute dependability for the specific requirement. 


Exceptional performance is being provided by Clare “Custom- 
Built’’ Relays for sequence control of machine tools, counting 
equipment, electric eye controls, in radio, radar, and many 
other electronic devices. Designers and engineers should 
know about Clare Relays. Send for the Clare catalog and 
data book. Address: C. P. Clare & Co., 4719 West Sunnyside 
Avenue, Chicago 11, Illinois. Sales engineers in all principal 
cities. Cable address: CLARFLAY. 


CLARE RELAYS 
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electrical sheets 


and strip 


for every requirement 


FOR YOUR DESIGNERS 


—Silicon steels which 
possess the precise mag- 
netic characteristics 
desired for specific elec- 
trical and electronic 
applications. 


YOUR PRODUCTION MEN 


—Electrical Sheets or 
Strip which meet high 
standards of punching 
quality, surface finish, 
gauge and space factor. 


YOUR CUSTOMERS 





—Silicon steels which 
function properly, 
which lend themselves 
to smooth production, 
make an important con- 
tribution to your manu- 
facture of products that 
perform as designed .. . 
and which thus win the 
favor of customers. 


, ¥*%& When placing your next order for 
Electrical Sheets or Strip, check with Follansbee . . . for 


years a leader in this field. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES . PITTSBURGH 30, PA. 


Detroit, Milwaukee. 
~ Sales Agents—Chicago, Indianapolis, St. Louis, Kansas City, 
Nashville, Houston, Los Angeles, San Francisco, Seattle; 
. ~~ Toronto and Montreal, Canada. : 
Plants—Follansbee, W.Va., and Toronto, Ohio 
ALLOY BLOOMS @& BILLETS, SHEETS & STRIP CLAD METALS 
COLD ROLLED CARBON SHEETS & STRIP + POLISHED BLUE SHEETS 
ELECTRICAL SHEETS & STRIP SEAMLESS TERNE ROLL ROOFING 


f Sales Offices—New York, Philadelphia, Rochester, Cleveland, 
rs 
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Follansbee 


recently got under way. These units are the first o 
95,000 to be made by the company this year and are 
of prewar design. Two other models, also of prewar 
type, will follow the first one into production. The 
company’s decision to produce prewar models first was 
based on the desire to maintain a high level of em 
ployment. 


Frigidaire Division, General Motors Corp. also 
has announced first production since 1942 of household 
refrigerators. The program calls for 50,000 units to 
be made this year. Output of three standard models 
is scheduled. The company has also announced an 
addition to the Frigidaire division’s plant at Moraine 
City, Ohio. The proposed extension will add 220,000 
sq. ft. of floor space to the present building. 





Plant capacity of General Electric X-ray Corp. 
will be increased by transfer of the main offices of the 
company from the plant to a new location in the In- 
surance Exchange Bldg., 175 Jackson Blvd., Chicago. 
This change will release a five-story building for manu- 
facturing purposes. 






Ace Manufacturing Corp. has purchased the en- 
tire assets of Delloy Metals. A new company will 
operate as Delloy Metal Corp., with headquarters in 
Philadelphia, as an affiliate of the Ace Organization. 








Robert Heller Associates, Inc., has been organized 
by Robert Heller, industrial designer, with headquar- 
ters at 2 W. 46th St., New York 9. The organization 
will include Russell Krob, former instructor of design 
at Bennington University and Jack Coble, formerly 
with Raymond Loewy Associates. 










Industrial Tape Corp. announces formation of an 
adhesive cement division for the production of rubber- 
based and resin-based cements for special industrial 
applications in bonding rubber, metals, plastics and 
other materials. 









Schick Incorporated announces that production of 
electric shavers for civilian uses will be resumed, fol- 
lowing recent lifting by the War Production Board of 
restrictions on manufacture. Development work on 
new postwar models has continued during the wartime 
period, it was revealed, and the company expects to put 
new models on the market. 











The Fowler Manufacturing Company announces 
removal of its plant to a new location at 2545 S. E. 
Gladstone St., Portland 2, Oregon. 






Change of name is announced by Hesse-Ersted Iron 
Works, Inc., of Portland, Oregon. The new corporate 
name is Western Machinery Corp. 







Executive offices of Lear, Inc. have been moved 
from Piqua, Ohio to 110 N. Ionia Ave., N. W. Grand 
Rapids 2, Mich. 





A change of name of the Pitney-Bowes Postage 
Meter Co. to Pitney-Bowes, Inc., was recently 
voted by the company’s stockholders. An important 
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GENERAL & ELECTRIC 
ANNOUNCE) 


A 12-PART TALKING 
LIDEFILM COURSE 


INDUSTRINL ELPCTRONES 


VISUALIZED for easy understanding, even by non-technical 


people 


PACK AGED for easy instruction, using your own “‘home- 


talent’’ leaders 


PRACTICAL up-to-the-minute subject matter, technically 


authentic 


Now, an understanding of electronics as applied in industry can be built 
up, right within your organization, using the ingenious new techniques of 
visual instruction that have proved so successful for wartime training. Every 
sequence of this 12-part course has been put to test on groups of widely 
different education levels. Educators have joined practical plant executives 
in praising its combination of easy understanding and technical accuracy. 

As you follow the instruction manual, the sessions almost “conduct them- 
selves,” so that no great experience in organizing or instructing people is 
necessary. Everything essential is furnished except a sound slidefilm projector 
(35 mm, 33% rpm), screen, and a meeting place. Upon completion of the 
course, your people will have a well-rounded acquaintance with electronic 
devices, tubes, circuits, and applications. 


ALL THESE WILL BENEFIT 


PLANT ELECTRICIANS and maintenance 
men will find the course understandable, even if 
their knowledge of electrical theory is limited. 


PLANT AND DESIGNING ENGINEERS 
will find it stimulating in suggesting electronic 
applications to improve products or processes. 


SALESMEN selling electronic products will be 
better equipped to talk to their customers. 


THESE ARE THE 12 SUBJECTS OF INDIVIDUAL FILMS AND LESSON BOOKS 


1. Harnessing the Electron 5. Fundamentals of Elec- 


2. Electronic Tubes as tricity, Part 1 


Rectifiers 6. Electronic Relay Systems 10. Electronic Frequency 


3. Grid Control of Elec- 7. Electronic Rectifier 
tronic Tubes Equipment 


4. Fundamentals of Elec- 8. Thy-mo-trol (Thyratron 


tricity, Part Motor Control) 


GENERAL@ ELECTRIC 


EXECUTIVE MANAGEMENT and pur- 
chasing agents will be in a better position to 
consider and approve recommendations involv- 
ing electronic equipment. 


PRODUCTION MANAGERS and foremen 
will get a clearer concept of the. workings of 
equipment for which they are responsible. 
| GENERAL ELECTRIC COMPANY 

Apparatus Dept., Section C685-14 

Schenectady 5, N. Y. 
| ClEnclosed is our order for complete IN- 
| DUSTRIAL ELECTRONICS courses at $100 each. 


(When could someone in our organization 
examine the complete kit? 


9. Electronic Control 
of A-c Power 


Changing 
11. Photoelectric Systems 
12. Electronics, Today 
and Tomorrow 
Company..... 


Address__. 


Buy all the BONDS you can—and keep all you buy 
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MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT. . 


That’s our FUNCTION! 


There’s not a great problem involved 

. to. meet specific requirements “‘on de- 

» livery” . . . any wire can be manufac- 

tured “to pass.” But it’s another 

matter to meet these same require- 

ments year after year under the severe strains 
and loads in service. 


Hudson Wire engineers are not just wire special- 
ists—They are field strategists . . . anticipating 
causes of wire failures, insulation wearing, over- 
loads, etc. They do more than recommend a wire, 
more than fill your specifications. The service 
life of your product will not be impaired because 
of an inferior wire or insulation—if it’s a Hudson 
Wire product. That’s what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


Cotton Covered 
Celanese Covered 
Glass Fibre Covered 
Twisted Multiples 
Parallel Multiples 
Litzendraht 


Enameled Copper 
Enameled Iron 
Enameled Alloy 
Enameled Aluminum 
Silk Covered 


e 
a0) 


HUDSON WIRE COMPANY 
/ 


rd 


1 
AES en 





4 A rs 
CONNECTICUT 


factor in this decision was that the new name woul 


| be easier for public identification and would be mor 


suitable for the broader line of products that the con 


| pany has under consideration. 


Udylite Corporation announces plans to enlarge 
both of its Detroit plants. The increased facilities are 
intended to meet contemplated heavy postwar demand 
for the company’s products. Some 16,000 square feet 
of floor space will be added to the East Grand Boule- 
vard Plant and 15,000 square feet to the East McNichols 
Road Plant. 


Durez Plastics and Chemicals, Inc., is blueprinting 
a $3,000,000 postwar expansion program. According 
to company officials, twenty-seven acres of land have 
been acquired for the purpose of adding four new build- 
ings to the present plant structures in North Tonawanda, 
N. Y. Modernization of existing facilities is also a part 
of the program. 


Audar, Inc., has been formed as a separate, but 


| affiliated company by the John Meck Industries, Inc. 
| The new company will manufacture public address sys- 


tems and audio amplifiers, while the Meck organization 
will specialize in radio equipment. Also announced are 
plans for a new two-story building for Meck’s Ply- 
mouth plant, to be used for administrative offices and 


| the engineering department. 


Bendix Home Appliances, Inc., plans to enter 
the home dryer and home ironer fields. Production 
is to start as soon as materials are available in sufficient 
quantities. Slated for earliest production is the ironer 
which is planned to include special design features 


| emphasizing ease of operation. 


The Electron Equipment Corp. of South Pasa- 
dena, Cal., announces an expansion of its production 
facilities in preparation for postwar business. Its lines 
include electronic motor controls and other electronic 
equipment. 


Commonwealth Engineering has acquired fifty 
patents of the Chadeloid Chemical Company dealing 
with various types of industrial finishes. A new com- 
pany has been organized for this purpose and is known 
as the Chadeloid Corp., with headquarters in Dayton, 


| Ohio. A comprehensive research program will be under- 


taken to further new developments. 


Light Metal Machinery, Inc., enters the field of 
manufacture of high production machines for the fabri- 
cation of zinc, aluminum, magnesium and other light 
metal alloys. President of the new concern is Ward F. 
Martin, formerly with Cleveland Automatic Machine 
Company. Address of the new company is 607 Ariel 
Building, Erie, Pa. 


General Electric Company and Haille Mines, 
Inc., have formed the Tungsten Mining Corp. to hold 


| and operate tungsten mining properties in North Caro- 


lina, Idaho and Arizona. Work is now going forward 


to increase the facilities at the North Carolina property 


and it is expected that the output of that property will 
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Ly ae 


TEMPERATURE MEASUREMENT 


eo}: 5 


CONTROL PROBLEM e 


CHECK THESE ADVANTAGES OF KEYSTONE 
NTC UNITS FOR YOUR APPLICATION 


gyros has Keystone NTC units are electrical resistors especially developed to 
vie | have an unusually high negative temperature coefficient of resistiv- 
ity. The slopes are much greater than those observed with pure 
metals or their alloys. The result is an element with very high 
thermal sensitivity, useful on AC or DC, inherently suitable for 
remote indication, which has gained wide acceptance for tempera- 
ture measurement and control purposes. NTC units are made in 
wide range of shapes, resistance values, temperature coefficients 
and wattage ratings, of which the characteristics at the left are 
typical. The circuits below suggest basic means for translating re- 
sistance changes into current or voltage variations. Modifications 
and extensions of these principles are many, especially in conjunc- 
tion with electronic apparatus. 


PICAL NIC 


(aan tela 


dat tae TEMPERATURE TEMPERATURE MaDe atta 
This simple series circuit Basic bridge circuit Adding a second NTC Two NTC units in adja- 
of voltage source, instru- straightens. and steepens unit, and exposing both to seas — er of 
ment and NTC unit has the characteristic. Zero- the temperature to be indi- ae oe 
a ie temperatures, or tempera- 
been utilized to indicate center meter may be used cated, gives a double un- diff . 

i lant tempera or balance point may be balancing effect and in ee 
— t ta oc P “4 7 a * Temperature of either 
ture, etc. It provides suffi- placed near the owest creases sensitivity under source can be obtained by 
cient accuracy for many temperature. Electronic certain conditions over substitution of standard re- 
applications despite scale balance indication pro- part of the temperature sistance for other NTC 
crowding at the bottom. vides enhanced sensitivity. range. unit. 


Keystone NTC resistors are also valuable for neutralizing the change in resistance with temperature of electrical 
indicating instruments and control devices, for introducing time delays and many other application. Write and 
tell us about your problem—we'll be glad to analyze it for the applicability of NTC units. 


KEYSTONE CARBON COMPANY, INC. 


eo ae lS ar ee ee 
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be expended greatly. It is believed that when this pro; 
erty is in full production, it will constitute an importar 
domestic source of tungsten. 


ac @ laf 
SWITCHES 


WYou-Greaka 


5 AMP — 
for water 
systems; 
pumops; 
hair: dry- 
ers; elec- 
tric scales: 
actuating 
devices. 


Electric Air Heater Co. of Mishawaka, Ind., ha 
recently changed its name to Electromode Corp 
The corporation is a division of American Foundrn 
Equipment Company and specializes in the manufacture 
of electric heaters. 


| AMP — for 
pilot service; 
vending ma- 
chines; tem- 
perature regu- 
lation: fire 
alarms. 


Totally enclosed, 
hydrogen charged — 
DURAKOOL'S Pat- 
ented construction in- 
sures millions of 
contacts without fail- 
ure of any part. No 
glass to break! Ex- 
plosion-proof! Abso- 
lutely silent! 


Here are mercury 
switches adaptable to 
almost any control 
job. Try them! See for 
yourself their superior 
performance. 


All sizes furnished 
with or without stand- 


10 AMP — for 
oil burners: 
water heaters: 
feed and speed 
controls; farm 
machinery; rail- 
road signals. 


Double Throw Unit 


Also Available 


20 AMP — for 
elevators: con- 
veyors; blue 
printing ma- 
chinery: stok- 
ers; safety 
devices; com- 
munication 
systems. 


Headquarters of the refrigeration laboratory divisior 
of the General American Transportation Corp. ar: 
now located at 1215 Deerfield Road, Highland Park, Tl! 


Interlake Chemical Corp. has acquired the entire 
assets of Makalot Corp. of Boston. The Makalot 
organization becomes a part of Interlake’s plastics 
division. 


Corporate name of the Aeroil Burner Company, 
Inc., has been changed to Aeroil Products Company. 
Headquarters remain in West New York, N. J., and 


ard tilug mechanisms. 
Gores deliveries! 
rite us today. 


there is no change in management or policy. 


65 AMP — extra 


Offices and laboratories of the Asbury Corp. have 
heavy duty: ideal 
for motor starting 


been moved to Paxson and South Avenues, Wyncote. 
and other types of ' 


teugh jobs — no | Pa. 
relay required. 


35 AMP — for 
motor starting; in- 
dustrial furnaces: 
oven controls: 
mining machinery 
— built for heavy 
loads. 


DURAKOOL, INC. 


ELKHART, INDIANA 


Purchase of the Brenkert Light Projection Com- 
pany by Radio Corp. of America, RCA Victor 
Division, was disclosed recently. The Brenkert com- 
pany, located in Detroit, will continue to operate as a 
separate company under its existing name. RCA 
Victor plans to increase Brenkert production facilities 
for motion picture projectors, arc lamps and accessories 


OL ea Manufacturers of Transformers to meet anticipated postwar requirements. 


to the ELECTRONIC INDUSTRY 


Solar Aircraft Company has purchased the preci 
sion casting division of B. F. Hirsch, Inc. It will be 
operated on an expanded scale as a subsidiary under 
the name of Solar Precision Castings, Inc. New uses 
for precision cast parts in electrical, electronic, refrig- 
eration and other equipment will be developed as part 
of the company’s program of postwar research in tech- 
niques and applications. 


Railroad to Test Radio Equipment 

Electronic principles developed for the armed forces 
and applied in combat equipment will be utilized in radic 
apparatus to be tested by the Illinois Central Railroad 
for use on trains and between trains and wayside sta 
tions. The tests are scheduled to begin this month anc 
will take place on the Western Lines of the road over a 
162-mile section chosen for the variety of operating 
conditions that it offers. 

Both “space” radio in the very high frequency portior 
of the spectrum and inductive or “carrier” radio at low 
frequencies will be given trials. The former will b« 
used for intra-train communication, while the latter wil 
be applied to communications hetween the train and th: 
wayside stations. 

Details of the proposed operation as provided t 
ELECTRICAL MANUFACTURING by the engineering staff 


UTC OUNCER TRANSFORMER 
AVAILABLE HERMETICALLY SEALED 


Should you have limited space requirements, this 


transformer (.4e smallest hermetically sealed 
available) can be supplied to specifications. 


unit now 


250 VARICK STREET NEW YORK 483, &. Y. 
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now’s the time to figure on 


ferdgowet by 


The Howell Protected Type Motor, shown, gives com- 
lete protection against dripping liquids, metal chips 
nd other falling particles. Completely streamlined— 
utilizing non-breakable steel frame—malleable or steel 
»ase—cast iron end plates and cast iron, weatherproof 
‘terminal box are standard construction features. Spe- 
al horizontal and vertical mountings are available. 


\vailable in sizes 5 H.P. and smaller. Other sizes and 
types available up to 150 H.P. 
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Years of building Howell Motors, to meet the exacting require- 
ments of the automotive, dairy, food and other important 
industries, have enabled us to make them better than ever. 
Today, as always, Howell Motors are quality-motors. They are 
quiet-operating because they are statically and dynamically 
balanced. They are better performing because they are built of 
the finest materials—copper or bronze rotors—and completely 
insulated. They are trouble-free on the job because they are 
designed for the toughest tasks in industry—consequently, they 
perform better on all jobs. For your postwar need in specialized 
or standard motors, from 4 to 150 h.p., phone the nearest 
Howell Representative today. 


HOWELL ELECTRIC MOTORS COMPANY 


HOWELL, MICHIGAN 
Manufacturers of Quality Motors Since 1915 











A Success Secret of 


CAPACITRONS 


The Capacitron reputation for progressive de- 
sign, superior craftsmanship and dependable 
service is backed by a continuous research pro- 
gram covering every capacitor manufacturing 
operation. No Capacitron production process is 
ever given a chance to become “standard pro- 
cedure’ —it is always an engineering project — 
always open for immediate improvement. 
Through this system of method control has come 
unquestioned leadership for Capacitron Oil, 
Wax and Electrolytic Capacitors .. . our cus- 
tomers call it Quality. 


Telephone 
VAN Buren 3322 


oF EN EY LL Weer 


849 North Kedzie Ave., Chicago 51, Illinois 


oi the railroad, are as follows: 

The very high frequency space radio equipment w:'| 
be operated in the band from 152 to 162 megacycles 
and on a frequency designated in an experimental licens: 
issued to the Aireon Manufacturing Corporation by th: 
Federal Communications Cominission. (The permanent 
licenses to railroads for train radio services have al- 
ready been established in the band from 158 to 162 
megacycles.) The inductive or carrier system wil! 
operate on a frequency of approximately 175 kilocycles 
With both systems, tests will be made of the communi- 
cation between front and rear of long freight trains 
and between trains and wayside stations. 

Power for the communication equipment on the loco- 
motive will be obtained from a conventional 32-volt, 
d-c turbo-generator. Tube filaments will be heated 
directly from the 32-volt source but the higher plate 
voltages required will be obtained from a dynamotor. 
The power source at the rear of the train will be 32 
volts, d-c obtained from a 32-volt storage battery 
charged by an axle driven generator. 

In the proposed tests the Aireon field laboratory car 
will be carried in the train immediately ahead of the 
caboose and this car will be used as the rear end com- 
munication point in place of the caboose. 


Westinghouse Plans Expansion 

An expansion program to cost $11,500,000 is being 
projected by Westinghouse Electric Corp. for its elec- 
trical appliance division, according to a recent announce- 
ment by A. W. Robertson, chairman of the board of 
directors. The expansion program is expected to result 
in postwar sales in excess of $100,000 annually. In 
addition to marketing twenty-three different kinds of 
appliances made before the war, the company expects 
to add new products. The appliance line will include 
home and farm freezers, automatic clothes dryers, irons, 
food mixers and vacuum cleaners. 

Of the $11,500,000 total expansion costs, $6,500,000 
will be spent at the Mansfield, Ohio, works and $5,000.- 
000 at the Springfield, Mass., plant. The largest ex- 
penditure in each factory will be for machine tools and 
capital equipment, estimated at $3,100,000 for the Mans- 
field plant and $2,750,000 for Springfield. 


Scholarship Funds Established 

A fund of $400,000 has been set aside by the directors 
of General Electric Company to foster higher education 
and fundamental research in scientific and industrial 
fields. This fund will be known as the Gerard Swope 
Foundation in honor of the former president of the com- 
pany. Mr. Swope served in that office from 1922 
through 1939, and then for two years during 1942-44 
when C. E. Wilson, the president head of the company, 
was acting as executive vice-chairman of the War 
Production Board. 

The fund will be used for scholarships or grants to 
employees, or members of employees’ families, also to 
other individuals, and in contributions to educational 
institutions to assist research projects, in connection 
with graduate fellowships. 

Another scholarship plan has been announced by the 
Radio Corp. of America. The plan provides for as 
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The Answer to Questions [aya 
Frequently Asked About ayia 


Plastics DIALS 


Si 
COULD WE USE PLASTICS? PANELS 


We are qualified to make suggestions to fit 
the requirements of most products and advise TPE 
on the practicability of using Plastic. Pry eae 


WHAT ABOUT PRODUCTION COST? [iiaupaainniaiie 


Unusual economy is possible because of our EWI a 
experience in fabrication methods. Avail your- Tee 
self of this experience and know-how in the Tt 
fabricating of plastic parts. There is no ob- 

ligation in submitting your ideas for quotation. nT ey 


IS DESIGN HELP AVAILABLE? SEU 1a 


Proper design advice is very important in the a Lae) 
planning of plastic products. The right design 
influences production and material costs. We EL 3 
are qualified to give this help and to advise GUARDS 
on the correct plastic to use for the job. 

SIGNS AND 


ae aes 
NOLES 
ye pe 


S aie 
PLASTICS 


mT atl | 
Ci] Plastic Piates © Fabricated Phenolic Parts LARS 
Pressure Moidi 
how Curae Coeiteag Meas 


ULM Te 


5025 LIBERTY AVENUE, PITTSBURGH 24, PENNSYLVANIA 


GET THIS 
VALUABLE BOOK 


On Temperature Control 


MAILED WITHOUT 
OBLIGATION 


@ Compact construction permits 
ae installation in tight places. 
Before deciding on temperature @ Make and break unaffected by 
regulating devices for your prod- external vibration. 

ucts, be sure to investigate Fenwal @ Readily adjustable for wide range 
Thermoswitches. They operate on of temperature control. 

an unusual principle, and offer many @ Minutely accurate. 

advantages not found in other types @ Adaptable for all types of media 
ot switches. The Fenwal Engineer- e Inexpensive 7 ’ ., 
ing Data Book contains detailed ; 
drawings of construction of various Just write for your 
models and typical installations. business letterhead. 


“IF IT’S A FENWAL—IT’S THE BEST OF ALL” 


free copy on your 


’ 
FOR COMPLETE TEMPERATURE CONTROL 


51 Pleasant Street, Ashland, Massochusetts 


many as ten students to receive RCA scholarships 
$600 each during the academic year 1945-1946, thirt 
during 1946-1947, fifty during 1947-1948, and sixt 
during each academic year thereafter. All students en- 
rolled at universities to be selected by the RCA Educa 
cation Committee will be eligible. 


Electronic Sound Gage 

An interesting application of electronic design has 
been made in the development of a sound precision- 
gaging device by the Timken Roller Bearing Company 
The device is not intended for commercial production 
by the company, but has been developed to give em- 
ployment opportunities to blind workers and to help 
reemployment of disabled veterans. 

Basis of the device is a standard precision gage of 
the type where the gaging heads are connected elec- 
tronically to lights which instantly indicate compliance 
with or divergence from established limits. These lights 
are connected, in turn, through relays and an oscillator. 
to a small cone-type speaker mounted on the back of the 
blind operator's chair. Instead of the standard indica- 
tion of red, green, or orange lights to show oversize. 
undersize, or normal, the indication is given to the 
operator by three different notes produced by the 
oscillator and amplified through the cone-type speaker 

The device as finally developed and successfully dem- 
onstrated has followed two years of experiment with 
different types of gages and methods. Manufacturing 
details of the device will be made available to any inter- 
ested company without charge, according to Timken 


( fficials. 


Lamp Agreements Terminated 

Cancellation of its lamp license agreements with the 
General Electric Company was recently announced by 
the Westinghouse Electric Corp. Termination was af- 
fected by mutual agreement, and became effective the 
first of August. 


Navy Department Expands Research Division 

Four new scientific divisions have been established at 
the Naval Research Laboratory, Office of Research and 
Inventions, according to a recent announcement by Rear 
Admiral Harold G. Bowen, U. S. Navy, Chief of Re- 
search and Inventions. This action follows a previous 
step by which the Office of Research and Inventions 
was constituted by merging the Naval Research Labo- 
ratory, the Special Devices Division of Bureau of Aero- 
nautics, the Office of Research and Development, and 
the Office of Patents and Inventions. 

“The new Naval Research Laboratory divisions will 
be organized along lines found essential as a result of 
war experience,” Rear Admiral Bowen said. ‘They 
will facilitate bringing top flight technical talent into 
closer contact with fleet operating and maintenance prob- 
lems. To implement this contact, the laboratory bas 
already set up a fleet section in the field on which it is 
planned to have representative scientists from all the 
principal divisions.” 

The four new divisions will include a division devoted 
to special electronics research and development, a slsip- 
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shore radio division, an airborne electronics division, at 
a fire-control division. 





Battelle Lists Staff Publications 

Battelle Memorial Institute, Columbus, Ohio, h: 

| issued a 72-page catalogue of the publications an 
patents which have resulted from fifteen years of funda 
mental and applied research by its staff. 

The catalogue includes subjects in the fields of organi 

| chemistry, electro-chemistry, chemical engineering, weld- 
ing technology, applied mechanics, mineral dressing, 
industrial physics, ceramics, and metallurgy. . It lists 
more than 800 contributions to technical and scientific 
journals, books, and patents by the institute’s staff dur 
ing 1929-1944. 
Copies of the catalogue are available on writte: 

request on university or company letterhead. 
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Patents Register is Established 

Information about patented inventions’ available for 
licensing or sale is now brought to the attention of in- 
terested manufacturers as a result of a new service 
offered by the U. S. Patent Office. 

The office has established and will maintain a “Regis 
ter of Patents Available for Licensing.” Patents re- 
corded on this register will be available to the public 
for inspection in Washington, D. C. In addition, lists 
of such patents will be published in the “Official Gazette” 
of the office, and will be made available to the public 
through other media. 
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TRADE ASSOCIATIONS AND 
TECHNICAL SOCIETIES 


NEMA Elects Section Officers 
| At a recent meeting of the Electric Water Heating 
Section of the National Electrical Manufacturers Asso- 
ciation, the following were elected as officers: 

G. L. Rees, of Edison General Electric Appliance 
Company, Inc., chairman, and R. A. Manwaring, of 
Philadelphia Electrical & Manufacturing Company, vice- 
chairman. 























RMA President Makes Annual Report 

About twice as many manufacturers will be producing 
radio after the war as before the war, according to R. C. 
Cosgrove, recently reelected president of the Radio 
Manufacturers Association. Mr. Cosgrove made this 
statement in his annual report, “These manufacturers,” 
he said, “are entitled to the places they can earn through 
their general contributions, their ability to be competi- 
tive and to provide acceptable equipment to the public.” 

He also discussed the radio patent situation, and 
pointed out that this may be quite involved as many 
companies have developed new techniques in their war 
production. He expressed the hope, however, that pro- 
grams “can be so worked out that no restriction what- 
ever will be placed on full and free opportunity to make 
radio and radar by everyone who has the facilities, 
the talent and the general ability.” 
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MODEL 120...A New DeJUR Miniature Meter . . . precision instrument 
for more permanent accuracy in small panel space. Conforms to forthcom- 
ing JAN-1-6 specification . . . self-contained up to 1 ampere and 150 volts. 
D.C. or A.C. (rectifier)... . in a wide 
variety of ranges. 

ALNICO MAGNETS... highest grade . . . provide stability and quick 
response under high torque, with increased protection against magnetic 
fields. 


external shunts or multipliers . . 


Compact, Trouble-Free Modern Design 


VOLTMETERS. 


AMMETERS... 
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EXTERNAL PIVOTS... insure maximum accuracy . . . reduce pointer- 
rocking, side friction between jewels and pivots, and wear on bearing 
surfaces. 

EXTRA-TIGHT SEALING... completely waterproof .. . in addition, 
rubber gasket seals flange to panel. Model 120 is particularly adapted for 
water-proof equipment. 

For full information on DeJUR Miniatures 
and special applications, write 


DeJUR-AMSCO CORPORATION, Long Island City 1, N.Y. 


Internal Pivot 
(Not Used by DeJUR) 


External Pivot 
(As Used by DeJUR) 


- POTENTIOMETERS 













Considerable progress has been made, he said, towar 4 
standardization of, radio equipment, but much work has 
still to be done. He added that an international star 

dardization program is envisioned so that everyon 

capable can participate in world markets. 
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ASRE Council Meets 

Future policies in connection with research and stan 
dardization were discussed at the recent meeting of th: 
council of the American Society of Refrigerating Engi 
neers. Asa result of wartime traveling restrictions, th: 
society cancelled its usual Spring meeting. 

Membership reports showed a steady growth of the 
society. During the nine months ending May 31, 688 
new members and associate members joined the society, 
the total membership at that date being 3,713. This 
represents virtually a two-fold growth since May 31. 
1942, when the total membership was 1,895. 

Six of the technical papers which usually would have 
been presented at the Spring meeting were published 
in the June issue of the society’s journal, and the others 
were scheduled for later publication. 
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ASA Broadens Scope 

National trade, technical, and governmental groups 
that make up the American Standards Association have 
ratified changes in the constitution of the association 
that will enable it to meet more fully the needs of gov- 
ernment and industry in the post-war period. 

The principal change announced will remove present 
restrictions limiting the work of ASA “to those fields in 
which engineering methods apply.” In the future the 
organization can handle any standard or standardiza- 
tion project which is in the field of engineering or con- 
sumer goods or in any other field which deserves na- 

















Many industrial machines and processes now 
on the market owe their simplicity of operation »' — 
and production economy toTimeControlswhich _ tional recognition. . 

are “designed-in” as integral components; many Another change provides for specific mention of the 
more, now on the planning board, consensus principle in the constitution. This principle— 
will make their bid for sales in that all groups with an interest in a particular standard 
post-war. Alert design engineers are have a right to a voice in its development—has always 
investigating Timers wherever elec- been basic in ASA operations. 

trically actuated functions are re- 
lated in either sequence or duration 






















of operation. The foremost supplier Vacuum Cleaner Manufacturers Meet Go 

of dependable industrial Time Con- Plans to meet reconversion problems were discussed mil 

trols is ATC. There’s a complete ; . 4 v C] M rou 
standard line to select from; and further, ATC’s staff of @t 2 recent meeting of the Vacuum Cleaner Manu- 
Time Control experts can draw upon the greatest experi- facturers’ Association at Washington, following a dis- 

seiee ence in this field to design sys- cussion of the Industry Advisory Committee with § "N; 

elk | tems for special requirements. officials of the Office of Price Administration. are 

aU te Write for data or see your Sweet’s The current lack of certain basic materials, man- tha 

= ay Product Design File. power problems, and delays in establishing satisfac- f- 

; tory price level policies both on manufacturers’ and we 

Automatic Temperature Control Co. distributors’ levels were the most important of the J ‘tt 

Logan St. & Germantown Ave., Phila. 44, Pa. problems discussed. dro 

non 





; cc k Patent Ownership is Wide-spread 
Every state in the country is represented in the list 
N of holders of 6,253 United States patents issued be- 


tween April 3 and June 26 of this year. This infor- 
mation is released as a result of a survey by the 
patents committee of the National Association of 
Manufacturers. Research activities of the government 
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TIMERS ADD PRODUCTION AND PROFIT 
TO MACHINE AND PROCESS OPERATIONS 
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No matter how you look at MILL MOTORS 


Go INTO any steel mill today. You’ll see excellent 
mill motors like these . . . giving unprecedented 
round-the-clock service! 

In more and more of such heavy-duty motors, 
“National” Grade AX5 or Grade SA35 brushes 
are being installed. Operating men have learned 
that both of these electro-graphitic brush grades 
are strong mechanically ... have superior commu- 
tating characteristics . . . combine high contact 
drop with low coefficient of friction . .. and are 
non-abrasive! 


Both grades were developed after thorough 
studies of load and atmospheric conditions, com- 
mutator maintenance problems and many other 
practical, steel-mill operating factors. 

They are but two of a number of carbon, 
graphite, electro-graphitic and metal-graphite 
brush grades that National Carbon Company, Inc., 
has developed to meet the varying needs of every 
class of rotating electrical equipment... from frac- 
tional horsepower motors to the largest motors 
and generators. 


The word “National’’ is a registered trade-mark of National Carbon Company, Inc. 


ree CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


General Offices: 30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 
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STAN-TEST 
IGNITION COILS 


Call a STAN-TEST Engineer 


Manufacturers faced with ignition problems 
will find our organization well staffed, finely 
tooled and modernly equipped to design, en- 
gineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 


Non-Vibrator 
Type 


If you are planning new products or 
wish to improve the efficiency of 
present products, STAN-TEST engi- 
neers will welcome an opportunity 
to give you the advantage of over 
20 years of ignition-engineering ex- 
perience — without charge. Write 
at once to 





STAN-TEST CORPORATION 
DIVISION OF BLACKSTONE MFG. CO. 
226 S. MORGAN ST. CHICAGO 7, ILL. 
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IGNITION SYSTEMS 








| residents of the District of Columbia. 


| ards Association. 


were reflected in the high number of patents issued t 
Washington 
D. C. ranked above 30 states in total number of pat 
ents, and only eight exceeded it on a per capita basis 


New ASA Standards 

A revised American Standard for Insulator Tests 
C29.1-1944, has been announced by the American Stand- 
This revision replaces the previous 


| standard which was issued in 1930 and also the Ameri- 


can Institute of Electrical Engineers’ standards No. 14 
issued in 1930, and No. 41(a) issued in 1941. 

Also announced is a new safety code for industrial 
users of x-ray equipment. Drawn up by a committee 
of the nation’s leading experts on industrial roentgen- 
ology, with George Singer of the National Bureau of 
Standards as chairman, this code is designed to pro- 
tect workers in the many thousands of plants that are 
using x-ray. The code will also form the basis for a 
peacetime standard to be developed after the war. 
Much of the material in the code is new, having grown 
out of the research that has been going on since the com- 
mittee started work in November 1944. 


NEMA’s President Sees Large Appliance Demand 

The greatest opportunity for electrical manufacturers 
in the postwar period lies in the field of consumer dur- 
able goods, according to A. C. Streamer, president of 
the National Electrical Manufacturers Association. 
Speaking before a recent meeting of the Colorado 
Society of Engineers, Mr. Streamer forecast, on the 
basis of recent surveys, that in the first full year of 
unrestricted production sales would be 138 per cent 
higher than in 1941. 


SAE Clarifies Its Policy 


A strict adherence of the society’s activities to tech- 
nical and scientific fields has been reaffirmed by the 
council of Society of Automotive Engineers. In a 
notice sent to members, sections and groups, the council 
has pointed out that a literal interpretation of the 
SAE’s constitution does not lead the society, as an 
organization, into participation in other fields such as 
economic, labor relations, legislation and related de- 
velopments. 

The society also has announced that a_ technical 
board composed of some twenty-one outstanding de 
sign, production, materials and utilization engineers is 
to direct all SAE technical committee activities. The 
board would work closely in technical fields with 
industry, government, and other agencies, and would 
authorize publication of technical committee findings 
as SAE official reports. 


RMA Code Signals Assigned 

Assignment of Radio Manufacturers Association 
production source code symbols to all of its members 
has recently been completed. Registration of many 
non-RMA members, to whom this service was re- 
cently extended, has also begun. 

A leaflet explaining the operation of the RMA pro- 
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PORTAGRAPH shortens distance 


from research to production 





INSTRUCTIONS: 
PHOTO-ACCURATE 
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@ The speed and accuracy that the 










































Portagraph photo-copy machine brings 
to all kinds of reproductions have aided 
greatly in the vital functions performed 
by the Research Department of the 
Jessop Steel Co., Washington, Pa. 


Portagraph is used in the metallur-' 
gical laboratory for contact printing of 
photographic negatives and photomi- 
crographs, for copying data and instruc- 
tions to be used in the mill. Blueprints, 
tracings, excerpts from technical books 
and papers are rapidly reproduced, al- 
ways with the assurance that copies! 
will be ‘‘picture-perfect.’” 


**We consider our Portagraph one 
of the most useful pieces of equipment 
in the department,’’ writes J. L. Klein, 


a ad » Sim 66 
A section of the photographic darkroom of the Jessop Steel Company of Washing- Jessop : Research Metallurgist. ae, 
mag Pos = - specialty steels since 1901, The Portagraph, located adjacent all, we like the accuracy and readability 
to the metallographic microscope, is shown preparing instruction sheets for heating : ; >» 
and rolling a special type of alloy steel. . with which reproductions are made. 


Portagraph provides valuable savings 
in time when there is copying to be 


done. Its simplicity of operation per- 
20” x 24”— Contact photo-copies are oe p P 


quick, easy, inexpensive to produce on mits even a novice to do perfect work 
the G-11 Portagraph shown above. Electri- in a very short while. And Portagraph 
cal micro-matic timing switch insures per- ; ; 
fect results with inexperienced operators. makes prints at only a few cents each! 


Wg sPEED - Versa ry uty - SIMPLICITY . econo’ 


REMINGTON RAND 





91/2"x15“—the G-10 Mod- 
el Portagraph can be set up 
anywhere. Electrical timing 
switch guarantees uniform 
excellence of reprodw:tion 
from copy of any descrip- 
tion. A similar model han- 
dles copies up to 20”x 24". 











WRITE TODAY —The February issue of 
**Systems’” Magazine contains full details 
of the Jessop Steel Company’s use of busi- 
ness photography in the coordination of 
plant activities. Ask our nearest Branch 
Office for a copy or write us in New York, 


G-13 ROTARY PORTAGRAPH 
has a reproduction capacity 
of 42” in width by any length. 
Unsurpassed for making 
photo-copies in large volume. 








PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, 315 FOURTH AVENUE, NEW YORK 10, N. Y. 
245 
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4 reasons why 


Photo courtesy of Crosley Radio Corporation 


KESTER CORED SOLDERS 


Are Industry’s Standard 


Kester Cored Solders are scientifically compounded 
to form clean, tight solder-bonds that hold perma- 
nently against shock, vibration, bending, and the con- 
traction and exparision of temperature extremes. 


Kester Cored Solders are applied in one simple opera- 
tion. Virtually mistake-proof and trouble-free because 
the flux-filled core is perfectly balanced with superior 
alloys—and in the right combinations for every type 
of soldering. 


Kester Cored Solders are of the highest quality and 
unvarying uniformity—the result of Kester’s 46 years 
of practical experience and intensive research. 


Kester Rosin-Core Solder, for electrical connections, 
and Kester Acid-Core Solder, for general work, are 
both available in a-wide range of strand and core sizes. 
The correct solder, always, for any soldering job. 


Feel free to call on Kester engineers at any time for help 
in solving your solder problems. There is no obligation! 


vw BUY WAR BONDS x 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago 39, IIl. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


WoT. 
CE La I 


FOR EVERY AUTOMOTIVE USE 


duction source code and accompanying date code, 
together with lists of all registrants, has been prepared 
by RMA headquarters and is available upon request. 
The registration list is arranged both alphabetically 
by company and numerically by code symbols. 


Book Reviews 


Controllers for Electric Motors—By Henry Duvall 
James and Louis Edwin Markle, McGraw-Hill Book 
Co., Inc., New York. 

The authors of this 324-page manual provide a com- 
pact and well-integrated discussion of the design, opera- 
tion and performance of commercial controls in general 
use. The book appears to be of very practical value to 
the operating as well as to the design engineer. 

Each of the twelve sections of the book is devoted to 
a basic phase of the subject, such as synchronous-motor 
control, regeneration, resistors, magnetic contactors, 
and electron-tube control. Standard types of com- 
mercial controls are illustrated and there is excellent 
use of many schematic diagrams, sequence tables, per- 
formance charts, etc. 

In a summary, the authors take a preview into fu- 
ture developments in the field of controls. Motor de- 
signs, they say, are well stabilized, but the control field 
continues to offer expanding possibilities for new 
methods leading to better performance and greater-oper- 
ating protection. One of the directions in which the 
authors see future developments of unusual interest is 
that of electron-tube control. They also see consider- 
able study leading to advanced methods for power 
factor correction and for reduction of short-time peak 
loads. 


Vibration Analysis—By N. O. 
Hill Book Co., New York. 
Readers of EtecrricaAL MANUFACTURING who will 

recall the article, “Vibration Testing—First Step in 

Improving Ruggedness,” that appeared in the April. 

1945, issue, will find particular interest in this 304- 

page scholarly work. This book has a two-fold purpose : 

The first to provide a textbook of fundamentals for the 

engineering student, and the second to provide the 

vibration engineer with the means of solving practical 
problems. 

To fulfill the second purpose, the author devotes al- 
most half of this book to a discussion of problems of 
particular complexity. Among the problems so treated 
are torsional vibration; uncoupled bending vibration of 
propellers, turbine blades, and rotating wheels ; coupled 
bending-torsion vibration of beams; and several phases 
of wing flutter analysis. The fundamentals of each 
problem are discussed, and methods of analysis and 
calculation are explained with the help of schematic 
diagrams, curves, tables, etc. Specific problems are 
presented and step-by-step solutions are given. Except 
for the material on torsional vibrations, the methods 
discussed are based on Mr. Myklestad’s original re- 
search. He is a research associate, in charge of vibra- 
tion and ftutter at the Guggenheim Aeronautical Labo- 
ratory, California Institute of Technology. 


Myklestad, McGraw 
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INVERTER 


a, furnished now to the U. S. Govern- 
ment, this compact, totally enclosed, splash-proof 
unit converts 32 volt D.C. current into 110 volt, 
60 cycle A.C. current. This specially engineered, 
fan-cooled model is of 500 volt amperes capacity, 
continuous duty operation, with 900 volt amperes 
peak capacity. It can be adapted for use with a 
power supply source of 110 volt D.C. 


EEMCO developed this Inverter as an exact 
answer to the U.S. Navy’s need in certain in- 





stallations for specified amounts of alternating 
current from a D. C. power supply source. It 
helps illustrate the versatility of EEMCO’S 
successful, practical electrical engineering 
and manufacturing experience. 


Submit your electrical problems to EEM CO. 
You may need an inverter of this type. Or you 
may need an electric actuating motor, or sub- 
mersible motor, or right angle drive, or a 
specialized type of generator. Whatever your 
requirements involve, EEMCO engineers will 
gladly discuss your problems with you—now, for 
war equipment, later on for peace time service. 





CUSTOM 
MOTOR 
DESIGNS \ 


FOR AIRCRAFT—FOR SHIPS—FOR TRAINS—FOR INDUSTRY—FOR PRODUCTION—FOR POWER—FOR PETROLEUM AND CHEMICAL INDUSTRIES 


ELECTRICAL ENGINEERING AND MFG. CORP. 
4606 West Jefferson Boulevard, Los Angeles 16, California 
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Yew Bulletins, Catalogs, Literature 


The sponsors of the helpful material described here will promptly send 
copies to any responsible engineer or executive who is engaged in product 


development. 


Laminated Plastics 


Of interest to the design engineer will be this pic- 
torial presentation of typical parts made from laminated 
plastics. This 24-page catalog shows examples of pre- 
cision-made pieces made by various fabricating methods, 
such as machining, punching, etc. Particularly inter- 
esting are the examples shown of coil forms, insulating 
parts, plug assemblies, etc. One page illustrates how 
engraving, silk screening and other printing methods 
‘an be used to letter and number panels of electrical 
equipment. A section of the catalog is devoted to 
drawings showing details of terminal strips and other 
parts. There is an excellent table of electrical and 
mechanical properties of laminated thermosetting sheets, 
as well as other reference tables. General Laminated 
Products, Inc., of Illinois, 2857 South Halsted, Chi- 


ago &. 


Dimensional Quality Control 

\ simplified method for applying statistical quality 
control to dimensions is presented in this 24-page book- 
let. The basic principles and advantages of this method 
ire discussed. The use of work sheets of averages and 
range of tests, analyses charts, and standard deviations 
‘harts is carefully, explained. Methods for interpreting 
such charts are outlined with specific examples of plot- 
ting and calculation. This booklet offers a practical ap- 
proach to a subject usually presented as a theoretical 
subject. e Federal Products Corp., 1144 Eddy St., Provi- 
lence, R. I. 


Pressed Ceramics Parts 

This 44-page. compilation of engineering details of 
tvpical pressed ceramic pieces should be of value to the 
designer. Among the dimension-drawings included in 
this book are details of such parts as bushings, crystal- 
holder parts, stand-off insulators, variable condenser 
rotor parts, and switch-parts. In all, the book provides 
drawings of about thirty different types of electrical 
parts. A table of electrical characteristics and other 
properties of the special type of ceramic material used 
in the production of these parts is added. Henry L. 
“rowley & Company, Inc., 1 Central Ave., West Orange, 
N. J. 


Non-Magnetie Alloys 
The use of manganese steel in non-magnetic applica- 
tions is the subject of this 30-page technical bulletin 


No. 1144-NM). Prefaced by an explanation of the 
basic properties and characteristics of manganese steel 
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Write on your letterhead, direct to the addresses indicated. 


and a discussion of non-magnetic alloys in genera], the 
bulletin presents descriptions of several specific applica- 
tions of manganese steel where non-magnetic character- 
istics are required. Among the applications shown are 
the use of manganese steel for fingers of stator cores, 
as brake shoe fillers, as parts in electrical furnaces, etc. 
\merican Manganese Steel Division, American Brake 
Shoe Company, 230 Park Ave., New York. 


Contacting Devices 

An unusually rich store of engineering data covering 
general-purpose switches, relays and other contacting 
devices for use in communications equipment has been 
compiled in this book (SA-802). Bound in loose-leat 
form, the book comprises catalog data-sheets describing 
many devices and is tab-indexed for easy reference. 
Supply of the book is limited. Westinghouse Electric 
Corp., P. O. Box 868, Pittsburgh, Pa. 


Fungus-Resistant Wax 

This six-page bulletin describes a special fungus-re- 
sistant wax developed for overall tropicalization treat- 
ment of assembled equipment. This material incor- 
porates fungicides other than mercurials. The bulle- 
tin cites laboratory reports on tests conducted with this 
wax and reproduces agar test plates. Zophar Mills, 


Inc., 112-130 26th St., Brooklyn 32, N. Y. 


Miniature Snap-Action Switches 

Typical small snap-acting switches are listed and 
described in this condensed eight-page bulletin (No. 
34). Included is a description of several basic switches 
of the miniature precision type intended for applications 
where extreme compactness, long operating life and 
high electrical ratings are needed. Diagrams show in- 
stallations. Bulletin includes a description of auxiliary 
actuators, and there is a section devoted to a description 
of several explosion-proof switches. Micro Switch Di- 
vision of First National Corp., Freeport, III. 


Handbook on Tungsten 

Reference material on the properties of tungsten and 
on its effect as an alloying agent is available in consid- 
erable detail in this 92-page engineering handbook. A 
discussion and evaluation of the properties of many 
alloy steels containing tungsten is accompanied by tables, 
charts and photomicrographs showing comparative re- 
sults of different alloying proportions and under vary- 
ing conditions. A bibliography on the subject is an 
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“T didn't know 


Strange, how often you still hear that exclamation. Gas 
welding, spot, butt, seam and electric are welding, furnace, 
torch and dip brazing are all figuring importantly in war work. 
You'll find experienced operators everywhere. 

These joining methods, coupled with the many economic 
advantages offered by Alcoa Aluminum products, will help 
determine the winners in the battles for postwar markets. 

Alcoa has a book which discusses in detail all of these 
methods—*WELDING and BRAZING ALCOA ALUMI- 
NUM”—helpful for your product designers and plant men. 
For a free copy, write ALUMINUM ComPpANy OF AMERICA, 
2179 Gulf Building, Pittsburgh 19, Pennsylvania. 


Girls make accurate, airtight aluminum 
radar housings by gas and electric welding 
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All over the world—on the Western Front, in the humid 
tropics or polar wastes to the arid desert regions—the value of 
Jefferson Transformer quality is demonstrated daily in a variety 
of vital services to our armed forces. Despite the tremendous 
need occasioned by this round-the-world war activity, the prin- 
ciple of Jefferson’s quality-with-quantity is consistently main- 
tained. Far-reaching transformer developments and methods of 
production plus many new applications have built up a great 
fund of technical knowledge that Jefferson Electric will use in 
serving the increased industrial demand of the great new 
peace era. 


This vast reservoir -of added experience assures you that 
Jefferson Electric Transformers will continue, in the future 
as in the past, to offer the same superior service that means 
dependable, reliable performance at all times 
. . . JEFFERSON ELECTRIC COMPANY, Bell- 
wood (Suburb of Chicago), Illinois. In Canada: 

* Canadian Jefferson Electric Co. Ltd., 384 Pape 
Avenue, Toronto, Ont. 


TRANSFORMERS 


| point of equipment designers. 


| types of vibrating reed frequency meters. 





added feature. The book is carefully indexed. Molyb- 
denum Corporation of America, Grant Bldg., Pitts- 
burgh, Pa. 


_ Fiberglass Bibliography 


A service to design engineers is provided by the spon- 
sors of this 24-page bibliography comprising annotated 
references to selected articles on the development and 


| properties of fiberglass and on its various industrial 
| applications. 
| is a two-page listing of articles on the use of this ma- 
| terial by manufacturers of electrical products. Owens- 
| Corning Fiberglas Corp., 1866 Nicholas Bldg., Toledo 
| 1, Ohio. 


Among the sections of the bibliography 


Corrosion Control 

This is a new edition of a comprehensive analysis of 
corrosion principles written specially from the stand- 
The opening section of 
the 54-page book explains how corrosion processes work 
and treats in detail all the known factors that cause such 
corrosive action. This section makes good use of 
graphs, tables, and illustrations of experimental proce- 
dures. A detailed review of testing methods follows. 
and the applicability of certain nickel alloys in various 
corrosive media is tabulated. These tables list some 
500 typical corrosives in which these alloys have been 


| successfully used. The International Nickel Company, 


| Inc., 67 Wall St., New York 5. 


| Vibrating Reed Frequency Meters 


Four-page bulletin (No. VF-43-IC) describes several 
Suggested 
uses for these types of instruments are discussed. Models 
are illustrated and brief operating and installation data 
are given. J-B-T Instruments, Inc., 437 Chapel St.. 
New Haven 8, Conn. 


Basic U. S. Inventions 
This is an interesting compilation of articles on nine- 
teen basic American patents. The patents described 


| range from Whitney’s cotton gin through Westing- 
| house’s air brake, the Wright Brothers’ airplane, Good- 


year’s vulcanized rubber, Tesla’s induction motor and 


| other well-known milestones, down to the more recent 


invention of phenolic resin by Baekeland in 1909 and 


| Burton’s oil-cracking process in 1913. Allis-Chalmers 


Manufacturing Company, Box 512, Milwaukee 1, Wis. 


Fastener Data 

Engineering information on a special line of threaded 
bushings that combine the functions of a nut and a 
washer is presented in this 44-page technical data cata- 
log (Section E). Each standard type is represented 
by a photograph, a dimensional drawing and by a table 
of specifications. A 12-page section is devoted to illus- 
trations and detail-drawings of special types of fasten- 
ers. A distinctive feature of the catalog is its excellent 
indexing. In addition to a pictorial index to the gen- 
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Mew ... we could end 
our message here! 


To men who know motors, a picture like this is worth the pro- 


verbial ten thousand words. It speaks with convincing eloquence of 





craftsmanship to which any motor builder could point with pride. 
If you visit Star’s modern plant, you'll see scores of examples 
of the same painstaking craftsmanship that pays off in outstanding 
performance for Star customers. 
Star not only builds motors well, but also takes leadership in 
design. Star pioneered ball bearing motors . . . led in welded steel 
construction .. . developed the famed Star Built-in Magnetic Disc 





Brake for motors... pioneered in the field of gear-motors. 


Whether you need special or standard motors, ¥g to 200 H.P., 
it will pay to learn why so many critical buyers specify “Star”. 
pany lage sce Some standard motors are ready for early delivery. Star Electric 
or Direct Current 
Motors Co., 200 Bloomfield Avenue, Bloomfield, N. J. 


STAR'*MOTORS 


POWER PACKAGED® AS YOU NEED IT 
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added to 
KURMAN RELAYS 


Microphone rf 
Hummer : 


Type Z-7200 


KURMAN SENSITIVE RELAY 


the first to demonstrate the superior magnetic prop- 
erties of hydrogen-annealed nickel alloy 15 years ago 
—again introduces an outstanding new feature:— 


CHATTERLESS OPERATION 


— obtained through cushioning of contacts in an 
energy absorbing material. This feature enables keying 
up to 150 words p. m. Mica insulation of the armature 
makes the relay suitable for keying 50 m. c. RF signals. 


25 YEARS’ EXPERIENCE, 


a thoroughly competent staff of 
Development and Design Engi- 
neers, and complete manufactur- 
ing facilities are at your service 
when you submit your Relay 
problems to us. 


For trouble-free 
operation in any 

climate and at any ' 
desired altitude, 


HERMETICALLY SEALED 


relays are available, either of plug- 
in type or equipped with solder lugs. 
Some of these relays take as little 


Write for details on: - —e 
space as 2” x 1%" dia., and have up 
KURMAN LINE OF RELAYS to 10 amps current capacity due to 


KURMAN VIBRATOR CONVERTERS the special atmosphere introduced into 
KURMAN MICROPHONE HUMMERS the container under pressure. 


KURMANS Feat’ 


35-18 37th STREET © LONG ISLAND CITY 1, N. Y 


This Cetron half wave mercury vapor 
filled rectifier is designed especially 
for efficient operation in many 

types of industrial installations — - 
requiring exceptional dependability. 
CE-869B will give long-life service 
due to its rugged construction 
features. Write for our complete 
catalog of Rectifiers, Phototubes, 
Electronic Tubes. 


CONTINENTAL ELECTRIC CO. 


\\_ GENEVA, ILL. + Chicago: 903 Merchandise Mart - New York: 265 W. 14th St 


ee ee ee ee ee ee ee ee ee ee ee 


252 


mae 


eral contents, there is a numerical index by part num- 
bers. United-Carr Fastener Corp., 31 Ames St., Cam- 
bridge 42, Mass. 


Engineering Prints 

Design rooms will be interested in this specimen-book 
of ten types of prints which can be made by a special 
process of reproduction, and by using only one machine. 
Ozalid, Division of General Aniline and Film Corp.., 
Johnson City, N. Y. . 


Design of Porcelain-Enameled Metal Parts 

This is a technical handbook intended to provide a 
guide to the basic principles involved in the design of 
metal parts for porcelain enameling. The handbook 
discusses selection of base metals, design factors, and 
fabrication procedures. A_ definition of porcelain 
enameling terms rounds out the contents. Porcelain 
Enamel Institute, 1008 Vermont Ave., N. W. Wash- 
ington 5, D. C. 


Meehanite Pressure Castings 

Methods of faulty and correct design for pressure 
applications of meehanite castings are described briefly 
in this four-page bulletin. In addition there is a de- 
scription of a variety of pressure applications. The 
Meehanite Research Institute of America, 800 Persh- 
ing Sq. Bldg., New Rochelle, N. Y. 


Industrial Adhesives 


The use of adhesive formulations as coatings, insu- 
lating compounds and as other protective agents is dis- 
cussed in this 12-page booklet. Various formulae are 
given and there are tables of viscosity, bonding range, 
color, weight and of other characteristics. Minnesota 
Mining and Manufacturing Company, St. Paul 6, Minn. 


Extruded Aluminum Bronze 

Specification of extruded bronze bars, tubes and other 
shapes of aluminum bronze mill-products are listed in 
this 18-page bulletin (No. 64A). The bulletin shows 
lengths, diameter increments, tolerances, weights, phys- 
ical properties and other data. Ampco Metal, Inc., 
1745 S. 38th St., Milwaukee 4, Wis. 


Electronic Equipment 

A line of electronic equipment, such as limit bridges, 
variable frequency generators, deviation motors, radio 
transmitters, test units, etc., is described in this 16-page 
catalog (No. 545). Each item is illustrated and specifi- 
cations are summarized. Herbach & Rademan Co., 517 
Ludlow St., Philadelphia, Pa. 


Flow Rate Measurement 

Revised editions of several catalogs (Section 10-C, 
43-E and 98-Y) make technical information available 
on the design principles, operating functions and per- 
formances of special devices developed for the meas- 
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yOu know ... that Celanese produces a 

Ssistant thermoplastic (LUMARITH XF) with the 

feed molding qualities of standard cellulose ace- 

. that dial faces, covers, transparent shields and 

Bls can be molded to optical clarity from LUMARITH 

ms ...that LUMARITH EC offers sub-zero toughness, 

rpage resistance, lightness and excellent moldability, 
‘in one composition? 


ESE are but a few of the new developments in Cela- 

mgese cellulosic thermoplastics that soon will be avail- 

ble for civilian use. The war service of Celanese plastics 

include some of the toughest jobs thermoplastics have 

ever tackled: aircraft control wheels molded over metal, 

corrosion resistant film insulation, interchangeable flash- 

@eelight parts for arctic use, waterproof packaging of pre- 

cision electrical parts, flameproof cable grommets for 

Po naval use, close-tolerance gas mask parts, instrument 
housings... 


These wartime applications tell a story of thermoplas- 
,tic versatility that has important implications for the 
designer and manufacturer. Certainly, your plans for an 
ynproved postwar product will call for the best plastic 
available. We suggest that you take advantage of the 
ar experience data collected by our technical staff. It 
Bil show you what you can expect plastics to do for 
, and most likely indicate how production costs can 
B lowered. Celanese Plastics Corporation, a division 
Yof Celanese Corporation of America, 180 Madison 
Avenue, New York 16, New York. 


*Reg. U. 8. Pat. Of. 
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These 12 pages of valuable re- 
sistor information are impor- 













tant to you! Here is complete 
data on Lectrohms wide se- 
lection of Vitreous Enameled 








Resistors; including fixed, ad- 
justable, “Rib-on-edge” and 
ferrule terminal types—power 
line and R. F. chokes, brack- 
ets, bushings, solder pots, etc., 
with illustrations and complete 
description. If you do not have 
a copy—write for it! 














INCORPORATE O&O 
5123 WEST 25th STREET, CICERO, ILLINOIS 





Division of the National Lock Washer Company, 
Newark, N. J. 









Why ALL 
SWITCH 
BASES 


SHOULD BE MADE OF 


Porcelain 


Universal porcelain switch bases do not deteri- 
- orate under the high temperature of an arc or 
corona, which in many other types of insulator 
materials would cause loosening of contacts 
and connections. Porcelain insulation does not 
carbonize, therefore flash-over and consequent 
dielectric failure is eliminated. Porcelain dissi- 
pates generated heat quickly which in turn 
forces evaporation of moisture which might 
be absorbed in an insignificant amount in the 
porcelain base. Universal engineers invite you 
to submit your insulator problems. 


THE UNIVERSAL CLAY PRODUCTS Co. 


1540 EAST FIRST ST. » SANDUSKY, OHIO 
















































urement of liquid and gas flow. Section 10-C offers a 
particularly quick-reading, pictorial explanation of the 
subject, while Section 98-Y provides a detailed engineer- 
ing discussion. Section 43-E describes special types of 
these instruments designed for high pressures. Fisher 
& Porter Company, Hatboro, Pa. 


Commutators 

This is a handy 24-page listing of an extensive line of 
commercial type, vertical-face type, and automotive com- 
mutators. Cross-section details of several types are 
shown. The Toledo Standard Commutator Company, 
2242 Smead Ave., Toledo 6, Ohio. 


Motors 

A 44-page brochure gives the story in pictorial form 
behind the manufacture of various kinds of motors. Re- 
search, engineering, assembly, inspection, testing, and 
other procedures are illustrated. Applications of motors 
are also illustrated. Bodine Electric Company, 2254 
West Ohio St., Chicago 12. 







Phenolic Plastics 

Typical properties of a group of phenolic compounds 
are tabulated in a convenient four-page bulletin. Photo- 
graphs point to specific uses to which these resins can be 
applied. Three types of compounds are indicated for 
electrical applications. Durez Plastics & Chemicals, Inc.., 
287 Walck Road, North Tonawanda, N. Y. 


Fractional Horsepower Sheaves 

Data on sizes and weights of stock cast-iron, single- 
and double-groove fractional horsepower sheaves are 
featured in this new catalog bulletin (Section 2185). 
The bulletin also discusses proper selection and use. 
Diagrams and photographs amplify the contents. The 
B. F. Goodrich Company, Akron, Ohio. 





Brass and Copper Dictionary 

This revised edition of a dictionary of terms used in 
specifying or using brass and copper products is a 
handy addition to any reference library. In 94-pages 
practically every term in the field is listed and a brief 
definition provided. Chase Brass and Copper Com- 
pany, Waterbury 91, Conn. (Dept. EM-8.) 






Pyrometer Controllers 

Engineering details of a series of pyrometer con- 
trollers designed for use with electrically operated fuel 
control apparatus are made available in this 16-page 
technical data bulletin. Contact and load circuit wiring 
diagrams are given, and typical installations are de- 
scribed. Specifications covering the different types are 
provided. The Bristol Company, Waterbury 91, Conn. 






Felt Products 
This material-sample folder includes among the fifty- 
two products listed, actual samples and brief descriptions 
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Final Victory has been achieved 
—all honor to those of our { 
Armed Forces who helped defeat 


the world’s aggressor nations. 


Now all of America’s might will 





be converted to the pursuits of 
peace. Gaylord Boxes, too — 
stronger, better, finer in every Ws-- 


way now become available for ; 


American industry. Let Gaylord 
packaging specialists work with 
you in developing containers 
that assure safer shipments — 


greater sales. 


GAYLORD CONTAINER CORPORATION - Genera OUIS 


KRAFT GROCERY BAGS AND SACKS...KRAFT PAPER AND SPECIALTIES ... CORRUGATED AND SOLID FIBR CARTONS 


New York e Chicago « San Francisco « Atlanta 
New Orleans e Jersey City « Seattle « Houston 
Indianapolis « Los Angeles « Oakland « Minne- 
apolis « Dallas « Jacksonville « Columbus « Tampa 
Fort Worth « Detroit » Des Moines e Cincinnati 
Oklahoma City « Portland e Chattanooga 
St. Louis « Greenville « San Antonio « Memphis 
Milwaukee e Kansas City « Bogalusa « Weslaco 
New Haven e Appleton « Hickory « Greensboro 
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Make Plans Now... 
for the coming PLASTIC ERA 


Consult ROGAN 


Here at Rogan, seasoned engineers are ready and willing to 
assist you in determining your post-war Plastic require- 
ments. 

Whether your peacetime products are to include elec- 
tronic equipment, electrical appliances, stoves or what have 
you, the Rogan Organization will gladly provide cost-free 
advice on all phases of plastic production. 


Send Us Your Specifications Today! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
2001 So. Michigan Avenue CHICAGO, ILLINOIS 


when you use 


DRAKE 


eT te 
Lxol SE Vie 
SOLDER POTS 


You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever-growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 
can be met, too, for Drake 
has 


An Iron for Every Purpose 


Write Now for 
Illustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


CaM LU A 


3656 LINCOLN AVE. - CHICAGO 13, ILL. 


of a number of felt materials which find use 1n electric: 
insulation, vibration damping, ball bearing seals, an 
other applications commonly met in the electrical an: 
electronic fields. Some of these materials have bee: 
specially treated by synthetic rubber impregnation, o 
have been laminated with paper, cork, etc. Felt Prod 
ucts Manufacturing Company, 1510 Carroll Ave., Chi 


cago. 


Ground Resistance Tester 

A summary of the factors met in testing ground re 
sistance is provided in this bulletin (Catalog No. 104) 
and standard methods of testing are described. ‘Details 
of a special instrument developed for this purpose, 
based on the principle of the radio vibrator, are then 
given in detail. The instrument is illustrated and 
schematic diagrams are provided. Associated Research, 
Inc., 231 South Green St., Chicago 7. 


Cone-Drives 

The principles of cone-drive type of gearing are out- 
lined in this 18-page illustrated brochure (Bulletin No. 
745), and their application to many industrial opera- 
tions is vividly illustrated by examples taken from equip- 
ment built for military purposes. Michigan Tool Com- 
pany, 7171 E. McNichols Rd., Detroit 12, Mich. 


Impression-Molding Resins 

A series of development bulletins (X-500) presents 
latest technical data on the characteristics, fabricating 
properties, and anticipated fields of application of the 
‘“‘Thalid” types of thermosetting resins. Special empha- 
sis is given to impression molding techniques. A section 
of the latest bulletin (X-500-4) is devoted to a consid- 
eration of product design factors. Monsanto Chemical 
Company, Plastics Division, Springfield 2, Mass. 


Molded Carbon Seals 

Friction-minimizing seals and rings for compressors, 
pumps, convertors and other applications are described 
in this six-page folding bulletin. Typical units are illus- 
trated and a table of physical properties in comparison 
with aluminum die-cast seals and with phenolic plastic 
seals is provided. Cross-section diagrams show typical 


installations. Morganite Brush Company, Inc., Long 
Island City 1, N. Y. 


Ball Bearings 

A new line of unground ball bearings and ball bear- 
ing rollers is catalogued in this eight-page bulletin. 
Dimensions, load capacities and other data are tabu- 
lated. Manufacturing procedures of typical units are 
described. Omega Manufacturing Company, 187-189 
Cottage St., Poughkeepsie, N. Y. 


Electrical Products 


Contents of this 16-page catalog covers motors, trans- 
formers, industrial brakes and controls and other lines of 
electrical equipment. Standard models are clearly illus- 
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Elementary in principle—revolutionary in per- 
formance—the Saginaw Recirculating Ball Bear- 
ing Screw and Nut represents a far-reaching 
development in the science of actuating mecha- 
nisms. It brings new ease, accuracy and efficiency 
to the functions of elevating or lowering, open- 
ing or closing, expanding or retracting. 


Fields of application are practically unlimited. 
The Saginaw Ball Bearing Screw and Nut can be 
produced in a wide range of sizes; can be actuated 
manually or by power, with the power applied to 
either the screw or the nut. Its exceptional effi- 
ciency as contrasted with conventional screw and 
nut devices reduces torque 
requirements as muchas 75 
per cent, permitting great 
weight saving in motor 
drive and gear box where 


Write for free descriptive booklet on 
your company letterhead. Depart- 
ment 25-EM-2, Saginaw Steering 
Gear Division, Saginaw, Michigan. 


Saginaw 


Pele 
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GENERAL MOTORS CORPORATION, 


power is used. However torque is applied, trans- 
mission of power is positive, uniform, smooth. 


This revolutionary unit is the result of years of 
experimentation in the development of the re- 
circulating ball bearing steering gear for auto- 
mobiles and trucks. There may be an applica- 
tion for the new Saginaw Ball Bearing Screw 
and Nut in your production. Our engineering 
department will be pleased to give your problem 
special attention. 


THE PRINCIPLE—In the ordinary nut 


and bolt, power is consumed by fric- 
tion caused by the threads riding on 
each other (left). To ease friction and 
thus decrease actuating effort, Saginaw 
Steering Gear devised a means of 
inserting and keeping ball bearings 
between the threads connecting the 
nut and bolt (right). 


NNW) 
NNN") 


The ball bearings recirculate through 
a special channel (see inset). Operat- 
ing effort is decreased two-thirds; 
efiiciency climbs to 90 per cent. 


Cear 


SAGINAW, MICHIGAN. 





WHICH 


-“MEGGER” INSULATION TESTER 
is best for you? 


a “Megger”™™* line of instruments for testing electrical insula- 
tion is complete for ranges from a fraction of an ohm to 10,000 
megohms, between which limits practically every insulation resist- 
ance measuring requirement falls. There are specific instruments 
for specific requirements and other types for more general use. 
Some users find one instrument suitable for all work, while others 
have use for several types. 

If you are uncertain which type and range of “Megger™ instru- 
ment is best for your particular needs, write us, telling the type, 
size and rating of your equipment. We will gladly make recom- 
mendations. Write also for Pocket Manual of “Megger” Practice, 
No. | 420-Q. 


The New U.S.-Made Midget‘ Megger” 
Tester. In many ways, the most remark- 
able “‘Megger” instrument ever built. 
Weighs only 3 lbs.—will fit an overcoat 
pocket or tool kit. Reads up to 50 megohms. 
Generates 500 volts and is always ready 
for use anywhere because of the hand 
crenk. Bulletin 1785-Q. 


The U.S.-Made “Megger” Insulation 
Tester. Contains the usual “* Megger” 
direct-reading 


true ohmmeter, of the 


permanent magnet moving coil type, 
mounted with a d-c hand generator in a 
plastic molded case. Ranges up to 2000 
megohms, with hand generators up to 
1000 volts. Widely used in hard service. 
Meg”) and 


“ Super-Meg™ 


Variable-pressure con- 
stant-pressure 


Bulletin 1735-Q. 


types. 


The“Bridge-Meg” Resistance Tester. 
This instrument is a combined “‘ Megger” 
Insulation Tester and a four-dial multi- 
ratio Wheatstone Bridge. Will measure 
any ohmic resistance from .01 ohm up to 
100 or 200 megohms; hand generators 
rated up to 1000 volts. A complete and 
compact unit that is ideal for power com- 
panies and industrial plants. Catalog 


1685-0. 


High-Range “Megger” Testing Set. 
The original heavy-duty type “ Megger” 
Testing Instrument. Made in all ratings 
up to 10,000 megohms and 2500 volts. A 
combination high-potential testing and 
insulation 
Hand- and motor-driven types. Catalog 
1685-Q. 


resistance measuring _ set. 


*Trade Mark Reg. U. S. Pat. Off. 


JAMES G. BIDDLE CoO. 


1211-13 ARCH STREET, PHILADELPHIA 7, PA. 
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trated and pertinent specifications and application data 
are concisely presented in the accompanying text. Wag- 
ner Electric Corp., 6400 Plymouth Ave., St. Louis 14, 
Mo. 


Motor Protectors 

A technical data-sheet provides information on the 
use of built-in motor protectors to guard against over- 
heating and burning. Several standard types are illus- 
trated and there is a schematic diagram showing installa- 
tion and operation. Spencer Thermostat Company, At- 
tleboro, Mass. 


Ballasts for Fluorescent Lights 

Operating ratings and dimensional data on a line of 
ballasts designed for a wide range of applications in 
fluorescent lighting are incorporated in this 16-page 
technical bulletin. Wiring diagrams also are provided. 
A table of coefficients of light utilization is another use- 
ful feature, and so is a listing of recommended fluores- 
cent lighting levels for different applications. Reeves- 
Ely Laboratories, Inc., 25 W. 43rd St., New York 18. 


TECHNICAL FILMS 


The films reviewed below have been prepared for pres- 

entation before engineering and executive staffs of in- 

dustrial firms, and before technical societies. For de- 

tails regarding availability of prints, communicate with 
the sponsors named. 


Balancing Machines 

The importance of eliminating dynamic and static un- 
balance of rotating parts is demonstrated in this 20- 
minute slidefilm. Typical rotating parts are shown, 
such as armatures, fans, blowers, flywheels and shafts, 
and the potential trouble from unbalance is pointed 
out. The film then proceeds to demonstrate how un- 
balance can be avoided in the design of equipment which 
contains rotating parts and explains the use of special 
industrial balancing machines designed to correctly 
balance rotating parts ranging from a 4-oz. body used 
in a fractional-horsepower motor up to large turbine 
wheels. Bear Manufacturing Company, Rock Island, 
Illinois. 


Industrial Electronics 

Organized for presentation in twelve sessions this 
sound slidefilm course provides practical basic training 
in the theory and application of industrial electronics. 
The course consists of twelve sound slidefilms (35-mm. 
film-strips and 16-inch, 33%4-rpm records) each ap- 
proximately thirty minutes in length. Lecture review- 
booklets are provided and are keyed to the slidefilms 
and an instructor’s manual is added. Subjects range 
from the introductory slidefilm, “(Harnessing the Elec- 
tron,” to a final summary of present-day applications 
and future possibilities of industrial electronics. There 
is a charge for this course. Details are available from 
the sponsors, General Electric Company, Schenectady 
5; ue 
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Courtesy The Dover Appliance Company, Dever, Ohio 


INSURES A LONG AND USEFUL LIFE FOR ELECTRICAL APPLIANCES 


go electric iron is a beautifully designed 

appliance from the standpoint of utility as well as appearance. 
At vital points ALrS1Mac Insulators are used because their ideal 
mechanical and electrical properties are permanently dependable. 
Master of power and heat, ALS1Mac Insulators are strong, hard 
and rigid—do not distort by loading, nor do they shrink with time. 
AtS1Mac Insulators are non-corrodible. Do not absorb moisture. 


Cannot char. 
AutS1Mac Insulators are economical because of high speed pro- 
° d ‘ : » © ALCO hes been awarded for the fifth 
duction, convenient in assembly because they are uniform in size. tee the Aray-Nevy "6" Award for 
° a #s . 7 a continued excellence in quantity and 
A variety of AtS1Mac Steatite Ceramic bodies makes possi- quality of essential wer production. 
ble selection of the material best suited to your requirements. 
Our specialized knowledge of insulator materials and designs 
has proved valuable to many leading manufacturers of electrical a i S H My a G 


appliances. Put this KNOW HOW, gained from 43 years 


experience, to work for you. TRADE MARK REG. U.S. PAT. OFFICE 


AMERICAN LAVA CORPORATION, Chattanooga 5, Tennessee CERAMIC INSULATORS 


43RD YEAR OF CERAMIC LEADERSHIP 
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RESISTANCE 
WIRE 


UNIVERSAL PIVOTED 
ME TAL - GRAPHITE 
CONTACT 


VITREOUS 
ENAMEL 


CERAMIC CORE 
AND BASE 


SHUNT PIGTAIL 


TEMPERED STEEL” | 
CONTACT ARM | 


\ 
CERAMIC HUB—— 


Y, 3 


LARGE 
SLIP RING 


COMPRESSION 
SPRING 


DESIGNED AND BUILT TO WITHSTAND 
SHOCK « VIBRATION ¢ HEAT « COLD ¢ HUMIDITY 


In critical applications, engineers know they can rely on Ohmite 
design. Construction is compact . . . all ceramic and metal. 
The wire is wound on a solid ceramic core, locked in place and 
insulated by special Ohmite vitreous enamel. Each turn of wire 
is a separate resistance step. Self-lubricating metal-graphite 
contact brush rides on a large, flat surface . . . insures perfect 
contact, prevents wear on the wire. Tempered steel contact arm 
assures uniform pressure at all times. High strength ceramic 
hub insulates shaft and bushing. These are just some of the 


Ohmite rheostat features that provide permanently smoother, 
closer control. 


OCOHMITE MANUFACTURING COMPANY 
48056 Flournoy Street ¢ Chicago 44, U.S. A. 


Aig = NON-TURN 
“en a PROJECTION 


o 
‘ne «4 eo” 


ws e 
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Ohmite Rheostats are extensively 
used in all types of applications .. . 
military and industrial. Widest range 
of types and sizes, in stock and spe- 
cial units, for every need ... 10 
models ranging from 25 to 1000 
watts, from 1-9/16” to 12” diam- 
eter. Ohmite engineers are glad to 
assist you. 

Write on company letterhead for 
helpful Catalog and Engineering 
Manual No. 40. 


BUY MORE 
WAR BONDS 
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These old Cuirassiers still can tell you a lot about BRASS 


ROM the time of Caesar’s legions, 
Brass was used in armor, both in 
the protective sections and for crests, 
escutcheons, and decorations. But it 


reached the zenith of its use in the 


dazzling, embossed breastplates of 


the mounted troops in the Napoleonic 
Wars. Then, brilliant Brass was both 
the badge and shield of the profes- 


sional soldier... proud proof of his 


perfect discipline and morale... his 
life’s reliance in battle. 

He knew well how Brass could be 
fitted to his body more closely and 


comfortably than any other metal in 


« BUY 
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the armorer’s forge . . . how it gave 
him exceptional protection for its 
weight . . . how its very resilience 
was an added protection in itself, far 


safer than stiff brittleness. 


Nowadays, while Brass of course 
is no longer used in armor, still this 
same unique combination of qualities 
. . . decorativeness, workability, and 
durability . . . is enlisted in scores of 
uses from bank-vaults to automobile 
hardware. And in any particular 
Brass alloy for any particular use, 
this one thing is all-important: Con- 


sistent fidelity to dimensional and physical 


specifications. On this one thing, the 
entire energies of this organization 
have been concentrated for ninety- 
five years. So you can depend, too, 
on the consistent quality of every 
foot of Bristol Brass sheet, rod, or 
wire .... which you decide to use in 


your product. 


er___ 


THE 


BRISTOL BRASS 


CORPORATION 
Makers of Brass since 1850, Bristol, Conn. 


BONDS TO BUY BRASS FOR BULLETS «x 








little things 
make a big 
difference 


HE largest T-26 tank goes into action dependent on the strength 

and ruggedness of the smallest bolt, nut or rivet in its mechanism. 
That is why circle © products are a part of nearly every machine 
of war—fighting on land or sea or in the air. 


uf ©. 


One of the most modern methods of heat-treating now 


COMPANY 


NORTH TONAWANDA, NEW YORK 
SALES OFFICES IN PRINCIPAL CITIES 
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As operating temperatures on the 
illustrated thermometer increase, 
you'll note that asbestos-insulated 
wires are recommended more fre- 
quently than other types. That’s why 
you'll want to investigate Deltabes- 
ton for wiring installations exposed 
to constant high temperatures. These 
heat-resistant cables are designed 
for control, lighting and power cir- 
cuits. Regardless of what type of 
cable you require, where heat is a 
problem, Deltabeston fits the job. 


The Deltabeston catalog will help 
you solve your cable problems. For 
your free copy, write to Section 

_Y955-12, Appliance and Merchan- 
- dise Dept., General Electric Co., 
Bridgeport, Conn. All Deltabeston 
Wires and Cables are distributed 
nationally by Graybar Electric Co., 
General Electric Supply Corp., and 
other G-E Merchandise Distributors. 
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THE FACTS 


MAXIMUM 
OPERATING TEMPERATURES 
OF INSULATED WIRE 


~SAsbestos (inorganic) Deterioration Begins 
~ 


~ GV Glass-Silicone impregnated (Estimated) 


‘ 


3% AA Asbestos-ASB Braid 300 V. 
%* A Asbestos 300 V. 
(Maximum Limit, Copper Conductor) 


N 


Recommended Limit, Copper Conductor 
For Higher Temperature Use Nickel or Monel. 
GV Glass-Varnish impregnated 


7 


% Asbestos-Silicone impregnated 
Glass Tape Power Cable 


AIA ASB Impregnated-ASB Braid 
% Al ASB impregnated 

AF Asbestos Fixture Wire 300 V. 
Class B Insulating Materials AIEE Standards 


AVA ASB-VC-ASB-ASB Braid 600 V. 
Ww AVL ASB-VC-ASB-Lead 600 V. 


Class A (organic) insulating Material 
AIEE Standards 


7 


600 V. 
300 V. 


o 


_- AV Asbestos—VC 
_ AVA ASB-VC-ASB-ASB Braid 5000 V. 
“ 


> AVB ASB-VC-Cotton Braid 600 V. 


IF — — — = a = | 4 TA Thermo-plastic-ASB-Cotton Braid 600 V. 


PL Paper-Lead 69000 V. 
SB Slow Burning 3 Cotton Braids (Min. Temp.) 


—~ 7 
V-Cotton Braid 


N\ 
“| T Thermo-plastic (Switchboard Use Only) 


WP Weatherproof Cotton Braids 
‘\ 
RH Heat-resistant Rubber 


R30 Rubber 30% 

RP Rubber Performance 

RPT Rubber Performance Small Diam. 
RU Rubber 90% Unmilled Grainiess 
T Thermo-plastic 


R Rubber Code Grade 
RW Rubber Moisture Resisting 


* All these types are included in 
the complete line of G-E Deltabeston 
Asbestos-insulated Wires and Cables. 


BUY WAR BONDS AND KEEP ITHE™ 
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Just 36 seconds apiece! As quick as that, these arma- 
tures are checked for unbalance that may cause de- 
structive vibrations. Thirty-six seconds, and the cause 
of unbalance is not only located and measured —but 
corrections are clearly indicated! 


GISHOLT DYNETRIC BALANCING MACHINES* make 
use of modern electronics to secure these fast, accurate 
results. Measurement of unbalance vibrations is so 
simple that a quick dial reading tells the story ... so 
precise that even a vibration of .000025” can’t escape 
detection! Here at last is a combination that puts bal- 
ancing on a mass production basis—and makes /ow 
cost a certainty. 

Armatures, of course, are but one example. No rotat- 
ing part is fit for service without proper balance. And 
Dynetric Balancing Machines are built in various types 
to accommodate any rotating assembly from 44 ounce 
to 50 tons. Write for full details! 

*A development of Westinghouse Research Laboratories 


GISHOLT MACHINE COMPANY 
1293 East Washington Avenue + Madison 3, Wisconsin 
Look Ahead... Keep Ahead... With Gisholt 


DYNETRIC BALANCING is simple. 
The numbered band, “stopped” in mo- 
tion by a Stroboglow lamp, reveals the 
exact location of unbalance. Next a 
simple dial reading shows the amount 
of unbalance. From these indications, 
corrections are easily applied. 
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Hermetically sealed transformer manufactured by 
Acme Electric & Mfg. Co. of Cuba, N. Y.... Part- 
by-part assembly view shows E-lamination and 
I-lamination stacks; assembled coil, insulated with 
Natvar VC, and with Natvar sleeving on all leads; 
complete chassis; and completed transformer in 
hermetically sealed case. 


Acme builds transformers to pass the rigid Navy 5 cycle immer- 


sion test for hermetically sealed units. Because they are used on © Varnished cambric — straight cut and bles 


. . . aii he ®@ Varnished cable tape 
important equipment for the Armed Forces, it is essential that quality eiteanialad 
arnisnheda canvas 


material be used throughout. These transformers dare not fail! @ Varnished duck 


®@ Varnished cellulose acetate 


And so every precaution is taken to see that the internal components © Varnished special rayon 


are far above the standards acceptable for ordinary service. Natvar ©@ Varnished Fiberglas cloth 
® Varnished papers 


VC and Natvar sleeving are used because they consistently ‘meet 
®@ Varnished tubings and sleeving 
the requirements. ®@ Varnished identification markers 
a @ Lacquered tubings and sleevings 
What about your requirements? Write, wire or phone us for ©. Batended dial talline 


deliveries, either from nearby wholesaler’s stock, or from our own. @ Extruded vinyl identification markers 


Write for Catalog No. 20 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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ers Bonet 


the Long Life, Economy, and Dependa 


bility built into 


Wagner Type RA Motors... 


Wagner type RA (repulsion-start induction) 
motors give years of reliable, trouble-free 
service, because dependability is built into 
every motor. 


Careful engineering has reduced wear, vibra- 
tion and noise of operation to a minimum. 
Many important construction features such as 
sturdy welded steel stators and well-insulated 
windings sécurely held in place, add to the 


ruggedness of the motors without sacrificing 


compactness or efficiency. 


Wagner type RA motors embody all the im- 
portant improvements in single-phase motor 
design. This means that the user of RA motors 


gets the best motors for the job with long life 
and dependability built into every part. 


Wagner type RA motors are truly “general 
purpose” motors because their applications 
are many. They are particularly suitable for 
driving machines with high inertia, machines 
involving excessive friction in starting, and, 
in general, loads requiring motors capable of 
exerting high starting-torque with relatively 
low starting-current. 


RA motors are available in ¥ to 15 hp; sleeve 
or ball-bearing; horizontal or vertical; open, 
dripproof, and totally enclosed; rigid, resili- 
ent, or flange mountings. 


Wagner boise 29 Sales and Service Branches ready to serve You 


MOTORS 
ere but one of several 
WAGNER PRODUCTS 
serving industry. 
Other WAGNER PRODUCTS: 
AIR BRAKES 


. 
BRAKE LINING 
. 
HYDRAULIC BRAKES 
INDUSTRIAL BRAKES 


INDUSTRIAL 
BRAKE CONTROLS 
. 


NoRol 


TACHOGRAPH 
(Recording Speedometer) 


TRANSFORMERS 


NEW YORK 7 - 


ESTABLISHED 


6454 Plymouth Avenue, St. Louis 14, Mo., U.S.A. 


ATLANTA 3 « BALTIMORE 18 » BOSTON 15 * BUFFALO 8 » CHICAGO 16 « CINCINNATI 10 

CLEVELAND 15 « DALLAS 1 - DENVER 2 « DETROIT 2 » HOUSTON 2 + INDIANAPOLIS 4 

. KANSAS CITY 8 « LOS ANGELES 15 * MEMPHIS 3 * MILWAUKEE 2 + MINNEAPOLIS 4 

OMAHA 2 «+ PHILADELPHIA 8 «. PITTSBURGH 13 + PORTLAND 9 

ST. LOUIS 3 + SALT LAKE CITY 1 » SAN FRANCISCO 3 «+ SEATTLE 4 * SYRACUSE 2 
TULSA 3 » WASHINGTON, D. C. 5 


M45-23 


nN 
ee 


ee 


Wagner Electric Corporation \"®= 


In Canada: Wagner Electric at Leaside, Ontario 


ELECTRICAL AND AUTOMOTIVE PRODUCTS ewe 


ELECTRICAL MANUFACTURING 





SEPTEMBER 1945 





LONG SCALE, WIDE RANGE VOLT-OHM-MILLIAMMETER 


DOUBLE SENSITIVITY 
D. C. VOLT RANGES 
Q-1.25-5-25-125-500-2500 Volts, 
at 20,000 ohms per volt for greater accuracy on 
Television and other high resistance D.C. circuits. 
0-2.5-10-50-250-1000-5000 Volts, 
at 10,000 ohms per volt. 
A. C. VOLT RANGES 
0-2.5-10-50-250- 1000-5000 Volts, 
at 10,000 ohms per volt. 
OHM-MEGOHMS 
0-400 ohms (60 ohms center scale) 
0-50,000 ohms (300 ohms center scale) 
0-10 megohms (60,000 ohms center scale) 
DIRECT READING OUTPUT LEVEL DECIBEL 
RANGES 
—30 to +3, +15, +29, +43, +55, +69 DB 
TEMPERATURE COMPENSATED CIRCUIT FOR 
ALL CURRENT RANGES D.C. MICROAMPERES 
0-50 Microamperes, at 250 M.V. 


D. C. MILLIAMPERES 
Q-1-10-100-1000 Milliamperes, at 250 M.V. 


D. C. AMPERES 
0-10 Amperes, at 250 M.V. 


OUTPUT READINGS 


Condenser in series with A.C. Volts for output 
readings. 


ATTRACTIVE COMPACT CASE 

Size: 214" x 514"x 6". A readily portable, completely 
insulated, black, molded case, with strap handle. 
A suitable black, leather carrying case (No. 629) 
also available, with strap handle. 


LONG 5” SCALE ARC 
For greater reading accuracy on the Triplett 
RED e DOT Lifetime Guaranteed meter. 


SIMPLIFIED SWITCHING CIRCUIT 
Greater ease in changing ranges. 


Write for descriptive folder giving full technical details 


: theif Triplett 


ELECTRICAL INSTRUMENT CO. siurrron, ono 
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) RESINS - MOLDING COMPOUNDS 


FS 


... Each type is sub-divided and classified 
into many formulations. All were devel- 
oped to meet specific functional or decora- 
tive requirements. 


CAST RESINS... “Catalin” and “Prystal” 
cast phenolics in sheets, rods, tubes, shapes, 
are available in a limitless range of gem- 
like colors. These plastics fabricate as 
easily as brass or hardwood. Tools for 
special designs can be quickly and inex- 
pensively produced. 


LIQUID RESINS...”’Catabond”, 
“Catavar” and “Loabond” are employed 
in coating, laminating, glueing, bonding 
and impregnating various materials such 
as wood, plywood, abrasives, leather, 
paper, etc. 

“Catalin Casting Resins” are used in 
producing low-cost tools for the fabrica- 
tion of aluminum sheets. They also excel 
as drill and saw jigs, router, shaper and 
hydroform blocks, checking fixtures, stretch 
press molds and dies— particularly those 
involving contours. 


MOLDING COMPOUNDS 
Thermoplastic . . .“Loalin” polystyrenes 
possess outstanding electrical, chemical, 
thermal and mechanical properties; are 
dimensionally stable, light in weight and 
low in cost. Available in a broad range 
of colors. 


Thermosetting . . .“Catapak”—for com- 
pression molding. Meets low-cost, high- 
impact strength requirements. 


SR a 


eres 


Upon request, the members of Catalin’s 
technical staff will be very glad to direct 
their plastics know-how to your problems 
or plans. 


CATALIN CORPORATION 


ONE PARK AVE., NEW YORK 16, N., Y. 
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DIECASTING 
DIGEST 


Vil—Rotors Now Made by Die Casting 


Attempts to die cast rotor bars for 
electric motors have usually proved un- 
successful in the past, but recent pro- 
duction with the Lester-Phoenix pre-fill 
injection system indicates that the die 
casting of pure aluminum into rotors is 
not only feasible, but results in great 
savings of time and money as well as 
improved electrical performance. 


———— | 


The rotor shown on this page, made by 
the Sperry Gyroscope Company for use in 
precision military equipment, must pass 
exceptionally rigid tests for porosity, 
which reduces electrical conductivity. It 
is made by stacking 36 circular lami- 
nations of electrical iron, each .008” thick, 
so that the 17 slots around the inner 
circumference of the laminations are 


low- squeeze Injection Packs Metal Into Die; 
Prevents Forming of Gas Pockets, Shrinkage Voids 


Shown above is one of the four Lester-Phoenix HHP-3X-S die casting 
Plant of the Sperry Gyroscope Company at Great Neck, Long Island, 


machines in the Nassau 


N. Y. These machines 


are built to cast aluminum, brass or magnesium, and are equipped with the patented Lester- 
Phoenix |-re-fill injection system, with injection pressures up to 33,000 psi. 

To hol’ and confine such pressures within the dies, where they will be effective, the massive 
cast steel beam frame of this Lester-Phoenix machine provides a die locking pressure of 600 tons. 


FREE! 
Write for free data 
on modern die cast- 
ing metheds 


and 
equipment. 


LESTER-PHOENIX, 


2635 CHURCH AVENUE, 


This and other exclusive Lester-Phoenix fea- 
tures help to produce dense, strong, homo- 
geneous die castings which are replacing 
forgings, sand castings and permanent mold 


castings. Write for details. 


INC. 


CLEVELAND 13, OHIO 


DIE CASTING MACHINES 


aligned to form oblique channels, then 
placing them on an arbor to be used as 
an insert in the die. It is die cast in a 
single cavity die at the rate of 100 to 125 
per hour; there are very few rejections. 

In casting aluminum through the insert, 
the hot metal must be forced through the 
17 channels in such a way that there is 
no volume of gas or air trapped within the 
aluminum. Failures in the past resulted 
from insufficient pressure to pack the 
metal solidly into every channel; and the 
usual high injection speeds created turbu- 
lence and air bubbles in the narrow 
passages. 


Top left: Rotor casting as it comes 
from the die. Right: finished rotor, 
with excess iron and aluminum ma- 
chined off, ground inside and out. 
Bottom: actual aluminum casting 
with the iron laminations dissolved 
out. Rotors can also be die cast with 
integral fan blades for air cooling. 


The part shown is made in a Lester- 
Phoenix die casting machine equipped 
with a pre-fill injection system, which 
squeezes the metal slowly, gently into the 
die, then applies maximum pressure (up 
to 33,000 psi) to the casting as it chills. 
This “‘slow-squeeze’’ method of injection 
eliminates the two sources of porosity in 
die castings—gas pockets and shrinkage 
voids. 


Complete Facts 
Now Available 


Write for “Die Casting Precision Parts” 
reprinted from 
STEEL. It con- 
tains interesting 
case histories of the 
savings resulting 
from the use of die 
castings at the 
Sperry Gyroscope 
Company. Lester- 
a LLUCaasaA, iuus pul 
ated, 2635 Church 
Avenue, Cleveland 
13, Ohio. 


DIE CASTING 
PRECISION PARTS 
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enpineering BALD QR GLASS INSULATED MOTORS 
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The better the insulation, the better the motor 


BALDOR, the Better Motor,is made even better by the use 
of GLASS INSULATION because — 


Glass insulation withstands HIGHER TEMPERATURES—as high 
as 250° C. as compared with 95° C. critical limit for 
cellulose insulation. Result, less chance for break-down. 


Glass insulation makes possible MORE COMPACT, LIGHTER 
WEIGHT motors. (For example: 10 H.P. motors in standard 
7\% H.P. frames...and with 135 Ibs. LESS WEIGHT.) 





Glass insulation is non-hygroscopic—the dielectric strength 
remains almost as high in humid or damp surroundings as in 
a dry atmosphere. 


Being inorganic, glass insulation does not rot nor deteriorate 
even when constantly exposed to dampness. 


May we tell you more about these BALDOR Better Motors? 
Above: BALDOR STREAMCOOLED MOTOR; 
totally enclosed. Arrows indicate air travel B a L D oO R E L E CT RI Cc Cc oO M P A N Y 
over ENTIRE EXTERIOR of motor. General Offices: ST. LOUIS 10, MO. + District Offices in Principal Cities 





No Arcing or Flashing 


when switching high voltage, h. f. circuits at high altitudes 
The Sperti Vacuum Switch Has 
— Callite ‘Moly’ Contacts 


The Sperti Vacuum Switch SIA is used in 
switching or interrupting high voltages 
and in antenna circuit switching at high 
altitudes. Callite molybdenum rods welded 
to the leads act as stationary contacts while 
another Callite ‘moly’ contact is welded to 
the movable operating arm. When 16,000 
volts RMS at 60 cycles are applied across 
the stationary contacts and then reduced to 
10,000 V., there is no arcing or flashing. 
The Sperti Vacuum Switch is noted for 
positive action and long life. 


Callite Molybdenum’s purity and closely 


wy 


ostatic Bi-Metals. 


controlled grain structure provides excel- 
lent contact material, particularly adapted 
to high voltage, low current applications 
where gap adjustment is a primary factor. 


Callite’s specialized knowledge of metal- 
lurgy is applied to a wide range of contact 
materials. If you make an electrical device 
requiring contacts, it will pay you to get 
our engineers’ recommendations. Callite 
Tungsten Corporation, 547 Thirty-ninth 
St., Union City, N. J. Branch Offices: 
Chicago, Cleveland. 


Standard and special shapes in tungsten, 
molybdenum, silver, platinum, palladium 
and alloys of these metals. Calliflex Therm- 
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WHY GET TOOLED UP FOR TROUBLE? 


Now, while you are designing or redesigning products for 
the postwar market, is the time to question every fastening. 
Is there any needless tapping? Avoidable bolt assembly? 
Costly inserts in plastics? Riveting in hard to reach places? 

If these operations are planned for any spot where a P-K 
Self-tapping Screw could be used, you are tooling up for 
trouble—-slowdowns that will show up soon in the cost records. 


A switch to the short cut fastening method — with P-K 
Self-tapping Screws — often saves from 30% to 50% in assem- 
bly time and labor. Find out now how P-K Screws can give 
your product this cost advantage against competition! 


MAXIMUM SECURITY 
IN FASTENINGS TO 
CAST ALUMINUM 
..» FOR % COST 


Julian P. Friez & Sons, Inc., 
adopted Type “‘Z’’ and Type 
“U”’ Self-tapping Screws to 
assure the security of many 
small parts in their porta- 
ble recording instrument 
which is built to stand 
severe field service condi- 
tions. And, they saved 
money, too, because — “if 
machine screws had been 
used it would have been a 
real task to tap small holes 
and cost would be triple.’ 
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LENS of the “Par-Ka-Scope” is the eagle eye 
of a P-K Assembly Engineer. He can help you 
focus on the fastening “bugs” that usually hide 
out until you are all set up for production, 
then start running up costs. 


Whatever they are, he'll help you find them 
now, when a changeover requires only a little 
pencil work. He’ll recommend only the best 
Self-tapping Screw for the job —P-K makes all 
types. Tell us when you'd like him to call, or 
send assembly details for recommendations. 
Parker-Kalon Corp., 208 Varick St., New York, 
14, New York. 


Saree. 


PARKER-KALON 
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GET THIS GUIDE — IT’S FREE. The P-K ‘Users’ Guide’ 
describes all types of P-K Self-tapping Screws, tells 
where and how to use them... information every de- 
signer and assembly planner needs. Write for it. 
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It also requires a good cook... . In the case of Chromel resistance wire, 
we devised the original formula for the nickel-chromium alloys. And it was a good 
one. No basic change in it, in almost 40 years. And we've learned long since, 
how to “cook” it. Chromel is a mature product made by mature hands and brains. For 
heating element or resistors, Chromel fulfills your good expectations. 


For technical data, ask for Catalog-M. 


(C. M. Ft.) (Sq. M. Ft.) 

Chromel-A . . . . . 650 Ohms 510 Ohms 
Chromel-C . . . . . . 675 Ohms 530 Ohms 
68 F Chromel-D .-. . . . . 600 Ohms 471 Ohms 
SAE See 231 Ohms 
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7. SEND FOR NEW FEDERAL MOTOR CONTROL CATALOG 144 TODAY! 


FEDERAL ELECTRIC PRODUCTS COMPANY, INC. 
EXECUTIVE OFFICES: 50 Paris Street, Newark 5, N. J. * PLANTS: Hartford, Conn., Newark, N. J 
Manufacturers of Motor Controls, Safety Switches, Circuit Breakers, Service Equipment, Panelboards 
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. - « Simpson balance weights 


are LOCKED IN PLACE 


poenenes it’s the smaller details, like these bal- 
ance weights, that best illustrate the value of 
Simpson’s 35 years of experience. 

Though only tiny coils of wire, these balance 
weights have an. important function—to offset the 
weight of the pointer so the moving assembly will 
swing in perfect balance. If the instrument is to 
stay accurate, they must stay in place. 

So Simpson has devised a method of locking 
these balance weights in position. This construc- 
tion not only defeats vibration and shock, it per- 


mits even greater initial accuracy and makes pos- 
sible faster, more efficient production. 

Such refinements come from a greater knowl- 
edge of the problems of instrument manufacture, 
and a greater fund of practical experience which 
can be applied to their solution. This is the simple 
reason Simpson Instruments are writing such an 
outstanding service record in posts of vital re- 
sponsibility. This, too, is your guarantee of the 
ablest translation of today’s advances in tomor- 
row’s instruments. 


SIMPSON ELECTRIC COMPANY 
5200-5218 Kinzie St., Chicago 44, Illinois 
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Buy War Bonds and 


Stamps for Victory 
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Allen-Bradley con- 
trol panel with 12 


units and terminal 
board for easy wiring. 
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Is your File 
up-to-date 
on Limit Switch 


Developments? 


Limit switches are so important in automatic 
motor control that it takes 72 pages in the Allen- 
Bradley catalog to list all the latest develop- 
ments in A-B limit switches. An additional special 
24-page technical bulletin tells how and how-not 
to install them. 

Let us send you this 96-page limit switch catalog 
for your file. It is full of valuable suggestions, dia- 
grams, and pictures... just what every machinery 
engineer needs to solve unusual motor control 
problems. And for the tough jobs call your nearest 
Allen-Bradley engineer. There is no obligation. 


Allen-Bradley Co., 1316 S. Second St. 
Milwaukee 4, Wisconsin 
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YOUR CUSTOMER IS OUR CUSTOMER 
.. ONCE REMOVED 


The true proof of the value of Granite 
City electrical sheets is in their ability to 
to do—not just a good job—but the best 
possible job in the product you make. We 
stake our reputation with yours every 
time we sell you Electrical Sheets. And 
you can feel assured that as an active 
partner in your product, we’re going to 
see that you get the very best. Our spe- 
cialists study and select the correct type 
sheet for your job. Your order is then 
laboratory controlled throughout pro- 
duction. As a final step, the tailor-made 
sheets are carefully tested in your plant 
...and on your product. Ask one of our 
specialists to call and give you complete 


information. 


GRANITE CITY STEEL COMPANY 


GRANITE CITY, ILLINOIS 


Chicago + Cleveland + Denver ienehin’ + Wibwechtin-< titans To 
Houston + Indianapolis « Kansas GRANITE CITY SHEETS eapolis « Moline « New York Gi: 


City « Los Angeles St. Louis 


HOT ROLLED SHEETS - COLD ROLLED SHEETS + STRIPLATE + TIN PLATE’+ STAINLESS-CLAD STEEL - ELECTRICAL SHEETS 
TERNE PLATE - TIN MILL PRODUCTS ~- PORCELAIN ENAMELING SHEETS 
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PENCIL TRACING 


ARN a la a 


Penciltex Pencil Cloth Assures Better Reproductions 


Penciltex is more durable than tracing cloth. | permanent Penciltex produces superior prints 
The velvety smooth surface is moisture resi- because of the ultra transparency. It is sound 
stant and extremely sensitive to your favor- economy and good insurance to invest a 


ite hard drawing pencil. Any drawing on little extra today for better records tomorrow. 


The Frederick Post Company 


3650 AVONDALE AVE. «+ CHICAGO 18, ILLINOIS 
DETROIT * HOUSTON « CHICAGO «+ LOS ANGELES © MILWAUKEE 


INSTRUMENTS - EQUIPMENT - BLUE PRINT PAPERS - KINDRED SENSITIZED PRODUCTS 


NATION WIDE NETWORK OF POST DEALERS 


Atlanta Jock. 2121 Dayton Ss Adoms 9174 Konsos City Victr. 7881 Omoha Atlontic 7890 Seattle Main 4022 
Birminghom 3-8183 Denver Ch. 3677 Knoxville 3.4944 Philodelphia lom. 7044 Syracuse ‘ " 4-8218 
Boston liberty 4690 Detroit Ron 8483 Los Angeles Tri. 8164 Pittsburgh Atl. 3350 Tompa yowd M-8377 
Buffalo Cleve. 0370 Ft. Woyne Ant'y 4142 Memphis 8-6796 Portland Atwoter 8681 
Chicago Key. 7000 Fort Worth 3-3244 Milwaukee Morq. 7246 St. Lovis Chestnut 0688 
Cincinnati Main 6644 Houston Preston 3101 New Orleons Ray. 0331 Solt Loke City 

Cleveland Che. 7347. _—Indionapolis Mkt. 4466 " New York Wis. 7-7678 Solt Loke City 4-7823 Washington Natl. 4063 
Columbus Moin 3420 Jocksonville........... 5-2166 Oklohomo City 3-6306 San Froncisco Dov. 5975 Wichito ee 


Toledo Adoms 7224 
Tulsa 3-0168 
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WHERE YOUR JOB IS ON THE MINDS AND IN THE HANDS 
of 
Serious Minded 
Peonle 


The key workers and most others who have 
joined us over the years have been people of 
responsibility. They live nearby, raise families, 
own property for the most part. Naturally, they 
take their work (which is your work) seriously— 
knowing that as their business advances so do 
they! 


What does this mean when you unpack a ship- 
ment? A better spring, a better screw machine 
product. The workman’s attitude is always re- 
flected in the work he turns out. Properly en- 
couraged, love of craftmanship can become 
as real an asset today as it ever was. Glad to 
share it with you in your postwar planning. 


2 cole SPRINGS & SCREW MACHINE PRODUCTS 
LOUTHAN SX.-1 
STEATITE LOW LOSS INSULATION 


*% For RADIO Communication Use 


* HIGH DIELECTRIC . . . Rugged, Dense, 
Impervious to Moisture 


*® Precision Made . . . Any Size, Any Shape 


The LOUTHAN MANUFACTURING CO. 
“Ceramic Specialists Since 1902” 
EAST LIVERPOOL, OHIO, U. S. A. 3 5 S eco nds 
...- AND A BASKETFUL OF 
SMALL PARTS IS COMPLETELY DRY 


Levolier Switches 7 No. 1010 
are available for \ 4 10 Amp. 
fluorescent and _ in- 3 125 Vole 
candescent lighting, 

or fractional HP. 

control. Made in 3 

to 10 om capacity, 

single pole, two cir- 

cuit, series multiple 

and 3-way pull. 

Tested under more 

severe conditions 

than required by 

Underwriters’ Lab- 

oratories. Write for 

catalog. Electrical 

Division. 


C MANUFACTURING CO., INC. 
S VALPARAISO, INDIANA 
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Write for 


Information and Prices 


DELLINGER MANUFACTURING CO. 
729 N. Prince St., Lancaster, Pa. 





ANOTHER WILCO DEVELOPMENT 


SILVER 
JACKETED WIRE 


WILCO Silver Jacketed Copper Wire now widely 
used for coils in Short Wave Radio Communi- 
cations Systems. 


PROPERTIES AND CHARACTERISTICS —WILCO Silver 
Jacketed Copper Wire—an economical non-corrosive 
wire with solid-silver characteristics—is used success- 
fully in many electronic applications, where high fre- 
quency currents are a problem. Another WILCO jacketed 
type combines great physical strength with high con- 
ductivity. A third unites stamina with highly desirable 
electrical characteristics. In fact there is almost no 
limit to WILCO facilities for combining metals of widely 
differing physical and electrical properties to meet 
individual engineering needs. 


Gold, silver, copper, brass, bronze, iron, steel, nickel, 
monel and invar, are all utilized in producing WILCO’S 
uniform, non-porous, securely bonded jacketed wire 


and rolled strip. WILCO PRODUCTS INCLUDE: 


CONSULT OUR ENGINEERING DEPARTMENT—Write  “r**— Precious Metal Collector Rings— 


pee . , . , Silver For rotating controls 
our Engineering Department for help in developing the i 
proper application of WILCO materials to ‘your Tusigeten Silver Clad Steel 


products. Alloys Jacketed Wire— 
Silver on Steel, Copper, 
Invar or other 
combinations requested 


Sintered Powder Metal 


SEND FOR WILCO BLUE BOOK— The Blue Book con- 
tains charts, formulae and full descriptions of all Thermostatic Bimetal— 


cae ee cl neem ; High and Low Tempera- Rolled Gold Plate 
Jacketed Materials and other: WILCO products. Send ture with new high tem- 


for FREE copy today. perature deflection rates Specic! Materials 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. 
Branch Offices: Chicago ¢ Detroit e Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF e THERMOMETALS 
ELECTRICAL CONTACTS e PRECIOUS METAL BIMETALLIC PRODUCTS 
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SKILLED AND TOOLED FOR PRECISION MOLDING TAKE a 


STEP UP TOWARD 


BR Stip Ring Assemblies! BREDUCT 
| PERFECTION 


WITH 


NSTEEL 


COILS UP TO 300 LBS. PER INCH OF WIDTH 
ALL CARBON AND ALLOY GRADES 
WIDE RANGE OF PHYSICALS 
EXTREMELY CLOSE TOLERANCES 
HUNDREDS OF TEMPERS - WIDTH UP TO 24” 


Custom Molded Plastics engineered by Midwest, consist- GAUGES THIN AS .001 


ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 


eMidweast omolding 5A 


AND MANUFACTURING COMPAN 
333 NORTH WHIPPLE STREET » CHICAGO 12 


hi-g* Controls For MoBilE EQUIPMENT 


General Controls’ PV Series portable electro-magnetic 
valves *operate in any position regardless of vibration, 
acceleration, or change of motion. 

Used on machine tools, hydraulic presses, gasoline- 
fired heaters, diesel and internal combustion engines; 
also on mobile equipment such as: buses, tractors, 
trucks, tanks, cars, ships, boats, aircraft, locomotives, 
or other railway equipment. They handle air, oil, gas, 
steam, sulphur dioxide, freon, methyl chloride, water, 
brine, anti-icing fluids, alcohols, fluid greases, gasoline, 
gasoline vapor or vapor mixes, and other fluids. Avail- 
able normally open or closed, in 2-way, 3-way, or 4-way 
control (with or without neutral position). 


80} ALLEN AVENUE ,,GLENDALE 1, CALIF. 


FACTORY BRANCHES: Philadelphia, Atlanta, Boston, Chica 
zo, Dallas, 
Kansas City, New York, enver, Detroit, Cleveland, Pittsburgh, "Houston; 
Seattle, San Francisc« Distributors in Principal Cities. 


Do You Know ALL of the Advantages 
of Infra-Red Ray Drying with 
NALCO DRITHERM jisvenr LAMPS? 


Radiant Energy Drying, 
baking, heating and de- 
hydrating is the modern 
method — cuts drying 
costs, saves time, uses 
minimum space, produces 
uniform resu!ts. 


Learn all of the advantages of the Infra-Red 


process — Write for -your: free copy of “Dryinz ght bey, GIVES MAXIMUM PRODUCTION PER TON 
Problems Made Easy” today. INFRA-RED 


North American Electric Lamp Co. \ DRITHERM THE COLD METAL PRODUCTS CO. 
1082 TYLER STREET ST. LOUIS 6, MISSOURI SUBSIDIARY OF THE COLD METAL PROCESS CO.. YouncsTOWwN. OH 
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insulation 
Resistance 
Testers— 


Stay on the job longer — insure exacting accuracy! 
The SELF-CONTAINED: POWER SOURCE is designed for top 
performance under any and all conditions—operates from two 
No. 6 dry cells—vibrators are of exacting construction, are ex- 
tra durable, do not freeze and are particularly suited for long 
service under tough conditions. 


Turn to Vibrotest for Solution ot 
Your Own Insulation Resistance 
* Testing Problem 


36 Models to choose from, 
for every insulation resist- 
Model 201 ance application in power 


Range 0-200 fields, industry, marine 


meghoms at 
300 volts 
potential, 
0-2000 ohms. 
150-300-600 
volts, AC er DC. 


@ 


service, laboratories. 


More detailed data is 
available in VIBROTEST 
bulletins. Write for them! 
Engineering Service Repre- 
sentatives in All Principal 
cities. . 


\SSOCIATED RESENRCH 


dialints in this Geld. Zino, 
, Houghto-black—these are 


jorrosive conditions. Ask Raymond engi- 
and how they should be used. 


_ RAYMOND MANUFACTURING CO. 
DIVISION OF ASSOCIATED SPRING CORPORATION : 
_ -GORRY, PENNSYLVANIA 


For Impregnating 

Radio Cbdils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 
For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Lignt Fixtures. 


For Dipping 


Coils, Transformers, Condensers. 


For Potting 
Radio Transformers, Light Units, 


Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, itches, 
oils and minerals for specific applications. Samples furnished on 
request. 


BIWAX CORPORATION 
3445 Howard St. SKOKIE, ILL. 


| SCREW MACHINE PRODUCTS 


ND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 
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PARKER | Die Casting Service, now in 


ERIE its 38th year, extends into 
industry through strategically located Parker 
representatives. Today, as you plan faster 
war production or new post war products, 
you must consider Die Casting as a greatly 
advanced part production method. War has 
taught us new techniques that even amaze our 
old timers. Call in a Parker Die Casting man 
today for his recommendations, at the very 
beginning, for Die Casting speeds production, 
lowers costs and offers better quality than 
ever before. 


PARKER WHITE METAL AND MACHINE CO + 2144 McKINLEY AVENUE, ERIE, PA. 


DARK zi ALUMINUM aad ZINC 
BTM PILLS 
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COMMUTATORS 
GUARANTEED! 


Do These Guarantees Interest Y ou? 


Bars will not loosen. 
Maximum resistance to voltage and 
spin tests. 

Mica binder completely baked out. 
Segment and dovetail design insure 
permanent, tight assembly. 


Maximum bar hardness. 
Minimum bar skew. 


Write for Catalog 
HAN-KOR SALES CO., Inc. 


1847 W. Bethune, Detroit 6, Mich. 
Phone TRinity 1-4640 


WLLL 


JONES 500 SERIES 


PLUGS AND SOCKETS 
(HEAVY DUTY) 
Designed for 


5000 Volts and 

25 amperes per 
contact. Socket 
Contacts are 

of phosphor 
bronze, knife switch 
type, silver plated. 
Made in 2, 4, 6, 8, 10 
and 12 Contacts. All 
Plugs and Sockets are 
Polarized. Long leak- 
age path from Termi- 
nal to Terminal and 
Terminal to ground. 


Caps and Brackets are of 
steel, parkerized. Plug and 
Socket blocks interchange- 
able in Caps and Brackets. 


This series is designed for heavy duty electrical work and will 
withstand severest type of service. Accessibility a feature. 


Write for Bulletin No. 500 describing this line of Heavy Duty 
Plugs and Sockets. Also ask for genera] catalog No. 14. 


ela) PE Smee Peo @e lt al ile 


2460 W.GEORGE ST. CHICAGO 18 


BURNLEY 


THE ORIGINAL 


A FAVORITE 
FOR 45 YEARS 


MAKES SOLDER FLOW 
QUICK AND FAST 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 


Plug P-506-CE 
Socket S-506-DB 


Approved by 
Underwriters’ Laboratories 


FOR ACCURACY and SPEED 


Use a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 18 con- 
socutive years. 


Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO., 2Civetond, onic 
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Sponsored by these members of the 


Naan aeR UP ene Nae 
NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 


Ox 272, MACOMB, iit 
wien PORCELAIN CORP. 
KNOXVILLE 1, TENN 
THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE, EAST LIVERPOOL, OHIO 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6960 RIVARD STREET, DETROIT I1, MICH 


THE STAR PORCELAIN CO. 


7) MUIRHEAD AVE... TRENTON 9, N J) 


THE UNIVERSAL CLAY PRODUCTS CO. 


SO! E€ FIRST STREET, SANDUSKY, OHIO 


a: ELECTRICAL PORCELAINS now are made up of 
many raw materials. These ingredients are varied to produce 


precisely the type of porcelain best suited to specified 
applications. 

The ingredients of Special Electrical Porcelains are in- 
organic chemicals and minerals. These are mixed and 
molded and permanently fused at very high temperatures. 
They are electrical insulators by nature. 

When the proper formula has been established, intricate 
parts can be produced by the thousands or millions. These 
are low-cost parts with all the well-known properties of 
porcelain —resistance to acids, arcing, corrosion, moisture 
and thermal shock; high insulation value, permanence. 

Any of the companies listed will help develop your 
ideas for porcelain—quickly, efficiently, economically. 


Ne 
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WEA an 


GRACOIL 


“One Good Turn-ora Million” 


LOW VOLTAGE 
TRANSFORMER 


GENERATOR 
“HELD COIL RELAY CO 


Gain PREFERENCE for your product! 


* Select the correct type of coil for your peacetime electrical 
applications and your product will go to market fully able to 
overcome the most gruelling competitive sales tests. Let 
“GRACOIL” prove that “One Good Turn—or a Million” can 
produce MORE SALES for you in highly competitive peacetime 
markets through superior performance—lasting quality. 


COILS AND TRANSFORMERS 


Coils and core assemblies include: Armature — Field — Choke 
— Balance — Induction — Magnet Reactance — Resistance — 
Solenoid — Relay — Telephone. A wide variety of GRACOIL 
Transformers include: Filament — Audio — Filter’ Reactors — 
Isolation — Step Up and Step Down—others. Write 


THE GRAMER COMPANY 


ep 
Clectrical Coile and Sranstformers 
2734 N. PULASKI RD. CHICAGO 39, ILL. U. S. A. 


Springs FOR INDUSTRY 


IF YOU BUY COIL SPRINGS 
wire shapes, Snap-Clips, or any item made 
from either flat or round wire; pointed 
threaded or welded; in any metal or finish; 
send us your inquiries. 


Pa, tat 


HO me PL ae: Krad 6 SF ee 


di your specification. 
yality Pro ot : reel 
S, 
ond iy fe Ya . row 'S UPS PING 


Wire Terminal Ask for Catalog 


THE QUADRIGA MANUFACTURING CO. 
Incorporated 1894. “Half a Century” 
215 W. Grand Ave., Chicago 10, Ill. 





give your coil bases these 
superiorities: 

More turns in same space— 
less space for same wire— 
minimum coil size—no insu- 
lating strip required—-spiral- 
wound for greater strength— 
SUPER-INSULATION. 


Round, Square, Rectangular 
PRECISION PAPER TUBE CO. 


ALSO DIELECTRIC PAPER TUBES 
PREM Meee Lesh fol meh CHICAGO 47, ILLINOIS 


Ask for Sample 
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STANDARD MODELS OF 
COPROX RECTIFIERS 


Many variations are possible with 
the basic Coprox Rectifier models 


described at the left. Bradley's 


Coprox Model CX-2E4-A9, 
ring-connected and mounted 
in tube base, detects phase 
differentials in A.C. currents 
and small D.C. potentials ap- 
plied to balanced A.C. cir- 
cuits. Maximum 4.5 volts 
continuous. Shown here in 
actual size. 


application experience can help 
you, not only in the use of these 
units but also in the development 
aoe and production of special recti- 


fiers for special jobs. Here are 


the special features of all Bradley 


Coprox Model CX-!IC2BI, a 


center tap, full wave rectifier 
Completely enclosed in Bake- 
lite. Low capacitance. Rec- 
ties high frequency current 
Conservatively rated up to 
4.5 volts A.C., 3.0 volts 
D.C., 500 microamperes D.C. 


Coprox Model CX-4D4F23, 
a full wave rectifier with high 
conversion efficiency, for elec- 
tronic control work. Rated at 
5 volts A.C., 40 milliamperes 
D.C. continuous. Fully en- 


Coprox Rectifiers: 


e@ Gold coating of ‘‘pellets’’ to com- 
bat aging. 


Other models and capacities closed. Mounts on a single 
to meet all needs. screw, 
@ Pre-soldered lead wires, or special 
terminals, to prevent overheat- 
Coprox CX-3E8C3 double . : 
bridge rectifier with cur- ing during assembly. 
rent and temperature cur- 
rent characteristics 
balanced to better than 
1% over a range of 
—40°C to +70°C. _ 
up to 4.5 volts A.C., 
volts D.C. 5 milliampe: fe 


D.C. Other models and e Waterproof lacquering or wdx 
capacities to meet all 


needs potting, for perfect sealing. 


@ High leakage, low forward resis- 
tance, for efficient operation. 


@ Highly adaptable mountings. 


Coprox CX-2E1H5 (Not il- e@ Ratings are very conservative. 


lustrated) Single half-wave 
rectifier rated up to 4.5 
volts A.C., 3.0 volts D C., 2.5 


For samples and special data 
milliamperes D.C, 


which will help you design more 
Coprox CX-2E4F2 (Not il- Coprox CX-2E2D4 (Above) efficient circuits that will stand 
lustrated) Full wave rectifier Double half-wave rectifier 
rated up to 4.5 volts A.C., rated up to 4.5 volts A.C up longer than others, write 


3.0 volts D.C., 5 milliamperes 3.0 volts D.C., 2.5 milli- 


D.C. amperes D.C. Bradley. Ask any questions you 


have in mind. 


is 
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; NeWeL CUSTOM MADE 
BUILT FOR HTS & TRANSFORMERS 
SERVICE 







More than 20 years 
of special coil and 






transformer manufac- 













turing for industry, 





Here are 
COMMUTATORS 


That Can Take It 







laboratory, research 
and instrument mak- 
ers. Built to conform 
to Army, Navy and 
Signal Corps require- 























Fabricated from the finest grade of hard drawn 
silver-bearing copper and mica insulation. 


Ia . ments. 
@ Units 1 watt to 100 KVA 
@ Prompt Service on single or small lots 


@ Specialist in special transformers & coils for re- 
search, experimental and product development 
work. 


@ Engineering Service to Meet Special Applications 


NOTHELFER Q> 


WINDING LAB. 
118 ALBEMARLE AVE., TRENTON, N. J. 


ELINCO SELF-SYNCHRONOUS 


TYPE MI-1 MIDGET 


MOTOR 


Type Mi-1 is an indicating- 
type motor; also available 
in rotating and differential- 
type motors, and with double 
shaft. 
SPECIAL DESIG N—Our engineers are at 


your service to discuss the design of special and 
experimental fractional h.p. motors and generators. 


ELECTRIC INDICATOR CO. 


107 PARKER AVE. STAMFORD, CONN. 








Our staff of engineers have had years of “know 
how” experience in building better commutators 
— their services are yours for the asking. 














Three factories to serve you. 


The Nation’s Largest Exclusive Manufacturers 
of Quality Commutators 


THERMOSTAT 


Conductive type, sensitive heat control for electric appliances and 
equipment. Consistent, dependable. Entirely encl 
Size 3” x 1” x %”. Adaptable to narrow range fine ‘adjustments 
or wide range coarse adjustments, within 100° F. and 600° F. 
| Carries 1500 Watts A.C. 
Write for descriptive bulletin. 


_GENERAL THERMOSTAT CORP. 1039 Webster Ave., New York 56, N. Y. 


NDARD lt ae 
TOLEDO COMMUTATOR Py eer <= 
COMMUTATOR Cleveland 3, 
HOMER CORPORATION ed TT 


HILLSDALE ‘“°cOMPaNy Michison 
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BEHIND THE SCENE 


there’s a ‘Torrington Azr Impeller 


AIR 


HOME Creation of physical comfort in IMPELLERS 


APPLICATIONS the average American home 


. for eve urpose 
usually involves one or more ry purp 


Air Conditioning 
Attic Fans Torrington air impellers. Quiet, 
Desk Fans 
Evaporative Coolers , 
Kitchen Ventilators homeowner practically unaware of their presence. Conversely, 
esmnar Sewer manufacturers of home equipment which require air movement 
Home Movie Projectors "i = ia 
Oil Burners are very conscious that “TORRINGTON” fans or blower 
— Electric wheels are not only the best but they cost less. 

eaters . . . °.9 
Refrigerators If you need an air impeller in your product, make sure it’s 
Room Coolers a Torrington fan or blower wheel, and you may save time and 
Space Heaters * an 
Sectors expense if you consult us while your product is in the early 


Window Ventilators stages of design. 


mT ORRIN GLOW 


MANUFACTURING COMPANY, TORRINGTON, CONN. 


troublefree operation leaves the 
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i All features of design in K-C motors have 


been developed to insure low cost operation 
- in long, hard, continuous service. High 
efficiency has not been sacrificed to obtain 


stamina and vice versa. Power cost, attention, 
maintenance and repairs are a minimum, as 


p R O V | D F | L O W.- C O S T proved over and over again in the countless 


applications where K-C Motors are furnishing in- 
built power for machines and equipment devoted 


IN-BUILT POWER oo wot 


The need for high efficiency in small motors 
for powering post-war machines is fully met in 
K-C Motors. 


KINGSTON-CONLEY 
ELECTRIC COMPANY 


K-C Three-phase motors 86 Brook Avenue 
eration: Yq. 1/3, Yo. and NORTH PLAINFIELD, N. J. 


1 H.P, 1725 R.P.M. and 
Single phase to 34 H.P. 


‘ ene) 


yneuite 
Gs small electric coils, 
reactors and paper tubes 


NEUTRELEC is uniform in its ability to resist the flow of electricity. 
Entirely free from weak spots, pin holes or imperfections. Perfect for 
squore, rectangular or round tubes. Write for complete information. 


Akron Porcelain will help many post- 
hehe hehintiecdeh bites war products to a fast start, because 
aah de R AL parts made of Akron Porcelain are 
jh C Strength available ‘right now. Time-proven — 

versatile — compounded and shaped 
to meet your needs — Akron Porce- 
lain merits careful consideration for 
your present and postwar products. 
Our engineers will be glad to work 
with you, without obligation. 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High 

Voltage Tube Sockets, Iron Core KF Chokes, Quartz & Polystyrene 

Insulation, High Frequency Variable Condensers, Meter Type Dials, 
Case Aluminum Chassis, etc. Catalog Upon Request. 


OF Ree ARS. MFG.CO. Inc. 
1SO EXCHANGE ST. MALDEN. MASS. 
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They wanted... 


to time bullets 


The engineers of Fairchild Camera & Instrument Corpora- 
tion had an idea! 

Why not design a compact, electrically-controlled ma- 
chine gun synchronizer to overcome the drawbacks of 
bulky; complex mechanical types? 

Then, there'd be no limit on the number of guns that 
could be fired through the prop. The rate of fire could be 
kept up regardless of how fast or slow the engine was 
working. Fire power could be concentrated in a more dev- 
astating pattern than is possible with guns strung along 
the wings. And, adjusting time could be reduced from 
hours to minutes. 

But after electrical and mechanical details had been 
worked out, one big question threatened its practicability. 
Was there a metal with all the properties needed for the 
most vital part? 

That part was the trigger-motor armature. It had to be 
small, lightweight (214 oz.) —yet tough enough to exert a 
55-lb. punch and take a 110-Ib. recoil 72 times a second... 
It had to be heat-treatable to Rockwell C 38—yet machin- 
able and ductile enough to permit cold-working .. . It had 
to be non-magnetic for operation in an electric circuit... 
It had to resist fatigue, warpage, and corrosion in jungle 
heat or stratosphere cold. 

Quite a large order for one metal to fill. But production 
went ahead, for such a metal was available...““KR” MONEL. 
% x * * 

Heat-treatable, machinable “KR” MONEL is one of the 
problem-solving INCO Nickel Alloys—a family of strong, 
tough, heat- and corrosion-resistant metals. They’re all de- 
scribed in ‘Tremendous Trifles.” May we mail you a copy? 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N.Y. 


NICKEL 408, attoys 


MONEL* + “*K"’ MONEL* « “*S'’ MONEL* « ‘‘R’’ MONEL* + ‘*KR’’ MONEL* ¢ INCONEL® © ‘Z"* NICKEL* © NICKEL © Sheet. .: Strip... 
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Rod...Tubing... 


TRIGGER MOTOR of the Fairchild Ele« 
tric Synchronizer. Mounts on side plate 
of the gun, and provides constant fire 
power at any engine speed between 900 
1440 rpm. Total weight only 9 pounds 


TRIGGER-MOTOR ARMATURE (Close- 
up view) of the Fairchild Electric Syn- 
chronizer. Machined from"'KR’”’ MONEL 
bar stock. Walls are only 0.013” thick. 
The thirty pairs of holes are punched out 
in one minute. Weighs only 214 ounces 
without windings. 


Wire... Castings... Welding Rods (Gas & Electric) 
* Reg. U 


U.S. Pat. OF 


293 





HANDICAPPED BY A 


PRE-HISTORIC PRODUCT? 


(Can you name the —— parts that 
make up this monster? See chart below.) 


If you are, take a good look at this 
odd-looking monster. 

He’s a very remarkable beast. 
Pre-historic perhaps— BUT — please 
notice we carefully made our mon- 
ster out of some very up-to-date 


material. He’s composed entirely of 


eight separate Sagara products made 
in Continental’s plastics plant at 
Cambridge, Ohio. 

His body is a billing-machine hous- 
ing of phe *nolic made -by compres- 
sion; his neck, a sales ticket-holder 
made the same way, while his head 


is a landing-light part of cellulose 
acetate formed by injection. 

These are just a few of the variety 
of plastic products we make for vari- 
ous industrial uses. All our products 
are the result of combining years of 
designing, engineering and manu- 
facturing experience, “with our in- 
creased production facilities and re- 
sources. Such a combination means 
we can promise you a wholly modern 
solution to any problem you may 
have for improving old produc ts or 
bringing out new ones. 


Tune in “REPORT TO THE NATION," every week over coast-to-coast CBS network. 


CONTINENTAL 


WEADQUARTERS: ¢. 


MEN ILES 


DIVISION 


‘Sales Reproseatiitved’t in all 
Principa! Cities 


(A) Pot handle—compression; (B) nozzle intravenous bottle 
—compression; (C) landing-light part—injection; (D) sales 
ticket-holder—compression; (E) gun handle—compression; 
(F) billing-machine housing—compression; (G) brush cap for 
motor—compression; (H) tractor handle—compression. 


Other Continental Products: Metal Containers - Fibre 
Drums + Paper Containers + Paper Cups - Plastic 
Products -» Crown Caps and Cork Products - Ma- 
chinery and Equipment. 
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OF “UL” LISTED 
Pilot Light Assemblies is only 
one of many advantages of the 
Gothard Line. Ask for the 
Gothard Catalog if you do not 
have one. 


‘Model No. 1142 4“ 
for Neon Lamp 


NE51 and Mazda 
44, 313 and 1815 


Consult Gothard Engineers on all of 
your special Pilot Light requirements 
for experienced recommendations. 


othard : G\. 
MANUFACTURING COMPANY 
2120 CLEAR LAKE AVENUE, SPRINGFIELD, ILLINO'S 


EXPORT DIVIS!ON: 25 WARREN STREET - NEW YORK 7,N.Y. 


wouns PAPER TUBES 


for Coil Cores 


@ Hexagonal 
@ Round @_ Half-Round 


Send for Arbor List of over 1000 sizes 


PARAMOUNT PAPER TUBE CO. 


805 Glasgow Ave., Fort Wayne 4, Indiana 


Square @ Rectangular 


Triangular 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


simply brush on right 
at the bench; ready 
for the layouts in a 
few minutes. The 
dark blue background . 
makes the scribed layout lincs show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 


THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. 
In Canada: 444 Pacific Ave., Toronto, Ont. 


SPECIM 
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KF ROTROLS 


— 


Ae Salt Kaya with the by Meiformane 


© Engineered and manufactured for the necessities of military™ 
aircraft operation, Cook “‘Aerotrols’’ have opened new fields in , 
electrical and electronic remote control applications in radio-* 
radar,,.wire communications, mining, manufacturing, testing and , 
innumerable other fields where greater dependability and ac- 
curacy must be provided. 


© Here are some of the general specifications of the ‘‘Aerotrol” 
“400” Series relays. The size of the “Aerotrol” without springs 
(the frame, coil and armature) is '°," wide, 17%" long and 1” 
high. Spring assemblies add to overall height, up to 1” for 6 
springs. Average weight for two spring pile-ups is 1°4 oz. The 
coil spool is one piece, moulded bakelite. Heel piece is arranged 
for two mounting screws with solder terminal for coil located 
at the armature end, at which end also, spring solder terminals 
are located. Coil winding capacity can be provided up to 10,000 
ohms and for positive operation on current values as low as 
2 milliamperes. Coil treatment normally includes impregnation 
with fungus lacquer and Insulex covering, and where required, 
the coil is treated for high humidity and other tropical conditions. 


© “Aerotrols” are small, compact, yet rigidly constructed relays 
that have proven their dependability, not only in laboratory 
tests, but in actual operation under the most severe wartime 
conditions all over the world. 


© “Aerotrols” are “application engineered” to provide. specific 
performance suitable to circuit and control conditions. There 
are many selective features that can be incorporated into these 
relays. Bushings and insulators can be provided made of Cook 
patented ‘‘Cecotite” ceramics, to provide freedom from carbon- 
ization and wear, and to provide permanent stability of original 
adjustment and rapid frequency of operation. Mounting arrange- 
ments can be provided to meet installation conditions, including 


the plug-in types. 


© “Aerotrols” of various types, such as time delay, latching, 
A.C. or D.C., both single and double pile-ups, can be supplied. 


Send for booklet AR- 
145 for full line of 
“*Aerotrols.” 


An “‘Aerotrol" heavy current relay 
with two form “A" contacts op- 
erating on a double armature. 


Any combination of the “400” 
Series can be used in a latching 
“Aerotrol.” 


CHICAGO 14, ILLINOIS 








Unlimited coding plus 
maximum insulation resistance 


Spiralon, a new Surco plastic insulated wire, spiral 
striped, offers the widest range of tracer code identifica- 
tion in small as well as large sizes of wire, in short as 
well as long lengths. By avoiding use of color pigments, 
the primary covering retains full insulation resistance. 


WITH NYLON JACKET 


Spiralon reduces weight, permits a smaller OD., 
increases fungi and abrasion resistance, allows increased 
voltage, improves all electrical properties, eliminates all 
voids in the covering which ordinarily weaken such 
properties, resists creepage when terminals are being 
soldered or injury to wire insulation when accidentally 
touched by a hot soldering iron in production and over- 
comes deterioration from age. This high heat, low 
temperature non inflammable nylon jacket has already 
proved to be ideal for mahy applications. 


A complete presentation on Spiralon is on the press. 
Please ask for your copy. 


Address Dept. E 


ELECTRICAL INSULATION CO. 


D-W-D means 


COILS 


XPERIENCE 
NGINEERED 


EXACTLY TO FIT THEIR APPLICATIONS 


= £8 


Davis-Made Davis-Made 
Bobbin-wound Motor and Gen- 
Relay Coil. erator Field Coil. 


\D- 
oh Ae 
7D’ 


Davis- Made Davis- Made 

Form-wound Paper Section 

space saver. Coil. Max. 
insulation. 


— and HUNDREDS of OTHERS 


Materials and winding being of the best. The secret of the better 
coil is engineering to fit the particular application. Davis-Made Coils 
are so designed and precision-made to your exact specifications. 


Where you profit by Davis’ 30 years experience and two modern plonts 


Satisfaction and coil-money saving are your gains from Davis speciali- 
zation. Coils for magnets, motors, generators, relays, aircraft equip- 
ment, communications, neon lighting, X-Ray, vibrators, etc., adapted 
to your extraneous variables. Without obligation, send specifications 
or B/P for prompt estimate. Wire or write 


DEAN W. DAVIS & CO., Inc. 


Precision-Made Coils for Every Electrical Purpose 


1006 First St., Kentiand, Indiana Factories in Chicago and Kentland 


RUGGED and QUIET « = « because of this 


patented construction 

The steel inlet and back plate discs and slots are die cut to 
ensure exact spacing of blades. The blades are formed in pairs 
to increase rigidity. 

2 A machined heavy cast iron hub is riveted to the back plate, 
then the blades inserted into the slots. 

3 The blades are spot welded to the back plate. The blade tips are 
then pressed thru slots in the inlet disc and bent against the 
inherent spring of the steel blades. 


Why Not Use These Rugged Wheels in Your Apparatus? 
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MERCOID CONTROLS 


FOR OIL BURNERS, STOKERS, GAS PT ee REFRIGERATION 
AIR CONDITIONING AND VARIOUS INDUSTRIAL APPLICATIONS 


/ ae ) 
Pressure So “ i Control 


USE MERCOID “DA” CONTROLS FOR THOSE 

TEMPERATURE AND PRESSURE PROBLEMS 

Both controls are available in a number of ranges If you make a product requiring springs, you 

Rte Dns ee will be interested in having this Reliable Spring 

Catalog. It shows hundreds of typical and 

special springs (round or square wire .006 to 

375 diameter, or strip of .003 to .187 thick- 

ness) also clips, stampings and wire forms, which we are 

| equipped to produce. It also contains helpful charts, fur- 

| nishing to spring designers the relationship of dimensions, 
| load, travel distance, number of coils, and wire size. 


Mercoid Controls have an advantage, because they are 
equipped exclusively with Mercoid DUST-PROOF switches 
—hence the assurance of better control performance, 


longer control life and greater economy in contro! value, 
THE MERCOID CORPORATION * 4213 BELMONT AVE. * CHICAGO, ILL. 


| Reliable is fully experienced in making precision springs 
to extremely close tolerances—and when it comes to customer 
cooperation, Reliable is almost in a class by itself. 


This Catalog 44 will be promptly sent to you 
THOMPSON ELECTRIC STOP TIMER om request 


A PRECISION INSTRUMENT FOR TIME MEASURING 


Measures elapsed time to 


1/5 second! Used instead of awWwie {ibis any} “obtah CRAM 
stop watch for all labora- Pe , a ss 
tory, instrument and ma- ais 


chine operations testing BAAS —_ 
where high accuracy is re- ae oe AAAs 

quired. 3” dial. Operates a mee NN OM nad Bains 
on 110 volt Ac., 60 or 50 - p 

cycles. Special speeds, dial 
graduations and remote con- 
trols, to your specifications. 


The H. C. Thompson Clock Co. 
33 Federal Street - Bristol, Conn. 


ILSCO 
ELECTRICAL 
CONNECTORS 


No, we don’t ship 
ILSCO CONNECTORS in 
fancy jewel cases. Nor 


costings which ore || THE RELIABLE SPRING & WIRE FORMS CO. 


heavy, costly and of 
poor conductivity when 3167 Fulton Road Cleveland 9, Ohio 
compared to the pure . sa 
99.99% electrolytic | | Representatives in Principal Cities 
copper of 100% con- | 
{isco CONNECTORS. 

emember — it YOU CAN RELY ON WALSLLHELTTN 

isn’t weight that 

counts... i's 


ete) KY TEES 


CINCINNATI, OHIO 
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DONGAN 
“PM” TYPE 
CONTROL 

TRANSFORMERS 


Used on magnetic starters, 
breakers, cabinets, etc., for 
outside mounting where 
lower than line voltage is 
desired. Equipped with nip- 
ple and locknut for knock- 
out mounting. Made in 50- 
60 cy.—460/230 volts pri- 
mary, 115 volts secondary. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


er The Dongan Line | 
OSes "Since Nineteen-Nine 


ie SS ath 
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FABRICATING 
DUK 
; PRINTING | 
ein 


THE HOPP PRESS 


INCORPORATED 
460 W. 34th ST.. NEW YORK 1, N.Y. 


ESTABLISHED 1893 





EMC method 


Build Fractional H.P. Motors and Gear 
Reducers for Your Exclusive, Specialized Needs. 


WHEN YOU INFORM EMC regarding your specialized 
electric power requirements, technicians in our Engineering Labor- 
atory proceed to build an experimental motor for your own test 
and check-up. Not until you finally O.K. this “pilot” motor will 
your production order go to our shop. The Series number as- 
signed your motor is registered as belonging exclusively to you, 
and your re-orders will always produce the exact duplicates of 
the original unit. This procedure typifies the individuality of 
EMC service. 

A Convenient Service Sheet and 
Full Information about EMC 
Motors Sent Upon Your Request. 


ELECTRIC MOTOR CORPORATION 


1204 State Street Racine, Wisconsin 


TRAC EMARK 
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CARBON 
PRODUCTS 


A Dependable Source of Supply 
for ALL of your Carbon needs 


As basic manufacturers, we can 
supply all types and grades of 
carbon; we can mold, cut or 
machine this carbon to any prac- 
tical size or shape; and we can 
adapt it, generally, for any use 
to which carbon can be put. 


HELPFUL ENGINEERING 
AND DELIVERY SERVICE 


Standard sizes and grades of motor and generator 
brushes, contacts, welding electrodes, arc light carbons, 
etc., are carried in stock. 


The trademark “BBB” identifies carbon products of 
our manufacture; the symbol of a complete carbon 
service. 


Write us about your needs 


Becker Brothers Carbon Co. 


3450 So. 52nd Avenue, CICERO, ILLINOIS 


SOLENOIDS 


AC. OR DC. TYPE 
SoRENG 


SOLENOIDS ARE ENGINEERED TO 
MEET YOUR REQUIREMENTS 


@ MINIMUM HEATING 
@ MAXIMUM POWER 
@ QUIET OPERATION 


WRITE FOR FOLDER 


SORENG MANUFACTURING CORPORATION 
1905-1909 CLYBOURN AVENUE 
CHICAGO 14, ILLINOIS 


aL aie 


NEW + MODERN 
STREAMLINED 


KTH OILERS for 


e GREATER EFFICIENCY 

¢ INCREASED OUTPUT 

e LOWER MAINTENANCE COSTS 
¢ LONGER BEARING LIFE 

e INCREASED PRESTIGE 

e GREATER SALES APPEAL 


Safeguard peor customers’ costly investment | 


by giving them complete freedom from bear- 
ing troubles AND the appearance of your 
machinery will be ‘improved 100 
equipped with TRICO OILERS. 


Write for Catalog 


TRICO FUSE MFG. CO. 


% when | 


\ wo REFINISHING 


@ WHAT YOU SEE in Nickeloid Metals is brilliancy of finish 

- inexpensive basic metals plated with a permanent and 
durable finish that lends eye appeal and sales appeal to a 
product. WHAT IS HIDDEN — what we would like our 
representative to tell you more about — is the way that 
Nickeloid Metals fit into your post-war production program. 
Economy of basic material is there. So is ease and speed 
in fabrication. But Nickeloid Metals offer more than that 

- they offer the opportunity of stamping parts that are 
ready for assembly or shipment, without finishing operations 
such as plating, painting or polishing. Write for data. 
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Pre-Plated 
METALS 


AMERICAN 
NICKELOID 
COMPANY 


Established 1898 
we PERU, ILLINOIS 


te 
ax 
ou 
a, 
Ss 
4 


MICKEL - CHROMIUM> BRASS + COPPER + ZINC 
Slectre- plated tO ait COMMON Base METALS oe 


ALSO LACQUERED COLORS 
2, SHEETS AND COILS > 


| ae 
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“BE” IS FOR EXCELLENCE 


@ During these war years Holly workmen have stuck everlastingly on 
the job—oa fact that not only reflects a determination to do their 
full share in helping shorten the wor but is directly responsible for 
the award of the Army and Navy “E”. 

While we are proud that the performance of Holly springs merits 
the words “‘well done’’ we are acutely conscious of the consistent 
day-in and day-out effort that has met—and often exceeded pro- 
duction schedules. 

To the men and women of Holly whose skillful hands and minds 
have won us such high honor, we offer a sincere and grateful 
‘thank you’. 


Phone Holly 2211 or from Detroit dial Cherry 4419 


AMERICAN SPRING 
0 HOLLY inc. wows, micuicer 


_ ) YOUR PRODUCT WD: SPECIALLY 

al, aeeet> oe ESCO DESIGNED 
| STRONG AS MOTORS, GENERATORS 
ITS COMPONENT PARTS AND OTHER ELECTRICAL POWER UNITS 








TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specielizes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 

Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems 































CHICAGO TRANSFORMER 


Meee es ee ee Ge Me pee 



















Designed and produced to meet your spx cific require 
The performance of your product depends baie ati id beiuiieat Miele eal ‘ 
on ‘the ealty of cack tteardl t finished product . . . our years of engineering 
q Y Gon NOS! Pars — Ro initiative and ne craftsmanship ars 
matter how small. of rota) Cat satisfaction 





angle-nnoof LECTRIC SPECIALTY co. 
. 7 CK WASHERS . ; 212 SOUTH STREET STAMFORD, CONN. 


are carefully made from special spring steel 
(also from phosphor bronze). They “lock” 
nuts, bolts and screws tight and provide 
proper tension dgainst vibration, compeh- 
sating for wear. Use Hobbs TANGLE-PROOF 
LOCK WASHERS —for economical and 
dependable assembly. They‘re “easy to 
handle.” Available in regular and special 
sizes. Write regarding special requirements 


to Dept. 4. 









SOL-REX 


REG. U. 8. PAT. OFF. 


ccahegptelcielahapelcidlindl Miniature Incandescent Lamps 


HOBBS MANUFACTURING CO. for all purposes 


Ww ;' 
ORCESTER 5, MASS. ro 





| MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 
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The Gits Line of Oilers offer you 
a greater selection of styles and 
capacities than any other source. 
Each individual model provides 
design features to satisfy a spe- 
cific need. All are fabricated to 
render long dependable service. 
Illustrations, diagrams and engi- 
neering data of this complete line 
are given in the 172 pages of 
catalog No. 60—write for your 


GiTs Bros. Mre- Co. 


1840 South Kilbourn Avenue, Chicago 23, Illinois 


| 
| 


INSIST on ACCURATE CONTROL 
of compound melting temperature 


The wide distribution of electric heating cir- 
cuits which blanket sidewall and bottom areas 


DISTRIBUTED HEAT 


Hy, 


CONCENTRATED 
(SPOTTY) HEAT 


Wiss 


of Sta-Warm com- 
pound melting tanks 
and kettles provide ac- 
curate control of melt- 
ing and operating tem- 
perature to your speci- 
fication. 


Under average pro- 
duction conditions, 
Sta-Warm tanks hold 
to plus or minus 5° F. 
In the laboratory, they 
hold to 1°. 


ii 
Regardless of the 

size or shape of Sta- 

Warm equipment, the 
basic method of distributing heating circuits, 
instead of concentrating them, results in low 
wattage per sq. in. of 
tank surface, uninter- 
rupted production, low 
maintenance and greater 
production. 


Inquire for laboratory tem- 
perature charts that show 
how Sta-Warm tanks vary 
less than 1° F. during a 
24 hr. test period. 


Insist on Sta-Warm 
tanks, kettles or pots for 
accurate control of com- 
pound melting tempera- 
tures. 


STA-WARM 
ELEC. CO. 


aa st N. Chestnut St. 
Pulp Products Department venna, 
Complete Equipment for 


WEST VIRGINIA PULP & PAPER COMPANY 
Heating, Pouring, Conveying Compounds 


230 Park Avenue. New York.N Y 35 E. Wacker Drive. Chic Ht 
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Condensed Power 
Years of Service 


VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors— 
Multum in Parvo! ... They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 


other applications . . 
densed power for years of service. 


Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model “‘K”’ Motor and 
the Model “‘MS” are the shaded pole 
induction type—the last word in 
efficient small motor design. They 
can be produced in all standard 
voltages and frequencies with actual 
measured power outputs ranging up- 
wards to 1/100 H. P. . . Alliance 
motors also can be furnished, in 
quantity, with variations to adapt 
them to specific applications. 


DEPENDABLE 


Both these models uphold the Aliiance 
reputation for all ‘round dependa- 
bility. In the busy post-war period, 
there will be many “spots” where 
these Miniature Pow- 
er Plants will fit re- 
quirements . . Write 
now for further in- 
formation. 











. providing economical con- 







Model “MS” — Full Size 
otor Measures 
1344" x2x3};" 





New Model “K”— Full Size 
Motor Measures 
214” x 2%" x 3%” 


Remember Alliance! 
—YOUR ALLY IN WAR AS IN PEACE 





LET US TELL YOU HOW YOU MAY USE OUR 
ORGANIZATION JUST AS IF IT WERE YOURS 


YOUR INQUIRY WILL BRING THE ANSWER 


(Reading Time 3 Minutes 


rer OFF 


Inc 


1812 


bdeitiy 


METAL PARTS 








WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 
Dept. C, Waterbury, Connecticut 
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ELECTRICAL 


CONTACTS 


The Right CONTACT 
Precision-made 


for TODAY’S Requirements 


In planning for the reconversion period, Brainin 
Electrical Contacts can play an important part 
im your production ideas. They will insure greater 
efficiency for your electrical equipment, and hold 
contact burning and replacements to a minimum. 








































The experience and skill of our technical staff 
enable us to advise you on production, new ap- 
plications, and redesign of existing products. 
Send us your requirements in detail and your 
problem will receive our most careful attention. 
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‘VHF RECEIVER KIT 


with New FM Band 


88.6 to 107.6 Mc 
115 to 140 Mc 


Ideal for Communications Work, Instruction, etc. 


10 tube Concord Kit for FM-AM and VHF reception with separate tuning 
unit employing the new acorn tubes. Circuit design is straightforward and 
simple with no frills or unnecessary components. Compact, sturdy, easily 
assembled. Has only two controls on front panel—tuning control and 
volume control. Has standard headphone jack for output, switch for 
change-over from FM to AM, and power switch in the AC line. 
Complete with all necessary parts including holes punched and all 
tubes, wire, solder, hardware, and detailed instructions. Chassis is 10” x 
12” x 3” black finish. Dull black panel is 6% x 12” wide. Two models— 
CRC-130—Range 88.6 to 107.6 Mc (for the new FM Band), and CRC-140 
—Range 115 to 140 Mc. Quantity limited—while they last. 
Order today—or write for literature giving detailed infor- $ 95 
mation and specifications. Please address Dept. 1-95 


CONCORD RADIO CORP. 


LAFAYETTE RADIO CORPORATION 
CHICAGO 7, ILL. 901 w. Jackson Bivd. » 265 Peachtree St. ATLANTA 3. GA. 





IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 
For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or 


Stamped Markings, as desired. Consecutively numbered tags a 
specialty. Blank tags for customers who prefer to do their own marking. 


Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-122 NEWPORT, KENTUCKY 


HIGHEST QUALITY 
FOR 46 YEARS 


Kester engineers will gladly assist 
you in working out any flux or 
solder problem. Write fully, with- 
out obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Nework, N. J. Canadian Plont: Brantwood, Ont. 
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Length A to B: 14" 


New NEON Assembly With Plastic Dome 


The clear, colorless, plastic dome .. . a feature of the 
new Drake No. 51N permits the Neon glow te be observed 
from all angles. This new assembly accommodates the NES1 
Neon glow lamp which gives longer life, (3,000 hrs.) low 
power consumption (1/25 watt) and shock-proof construc- 
tion, A built-in resistor permits direct connection to 115 
volt circuits. Furnished with three 1/16” thick fibre spac- 
ing washers which are removable when unit is mounted in 
thick panels thus keeping Neon glow 
at top of dome. The New Ne. 
51N is only one of many fine Drake 
Socket and Jewel Light Assemblies; 
many incerporating patented features 
developed by our research staff. Do 


pe yeu have an up-to-date Drake cata- 
nN log? 


27") Socket and Jewel Light Assemblies 


4 
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DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. © CHICAGO, U.S.A. 


* Clarostat composition-element 
(Series 37) and wire-wound (Series 
43) controls measure 1-1/8" in 
overall diameter by 9/16” deep 
for casing, or 7/8” with power 
switch. That’s compactness—with- 
out sacrificing good design. Fur- 
thermore, both types are mechan- 
ically interchangeable. 

These Clarostat rheostats or 
potentiometers are available with 


shafts of various lengths and types 
such as milled, screwdriver-slotted, 
knurled, etc. Also with Series 60 
Hi-Voltage Coupler providing 3000 
or 10,000 volt break-down insvu- 
lation between control and its 
shaft or mounting. Tandem com- 
binations are available. 

All in all, these controls ore 
definitely handy for any assembly 
or use. Details on request. 


CLAROSTAT MFG. CO., Inc 
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SIGMA, RELAYS 


in a typical machine con- 

trol — Sigma sensitivity 
and high speed are applied in this con- 
trol to safeguard valuable dies in a large 
press. Continuing press cycles are pos- 
sible only as each formed piece is 
ejected and monitoned by the control. 


SIGMA RELAYS have always embodied — 


Speed Sensitivity 


Long Life Compactness 


Stability Precision 


Now is the time to let our Engineering Depart- 
ment know what additional specific features will 
be required in relays for your product. We intend 
to design new relays for expressed demands first. 
Do you need — 


@ Multicircuit Contacts 2 
@ Higher Power Handling Capacity ? 
@ Polarized Relays ? 
@ Differential Operation ? 
Snap-Action Contacts 2 
A-C-relays 2° 


Write and let us know the relay 
features which would be specifi- 
cally useful to you, especially 
those not now obtainable in exist- 
ing relays. 


big Instruments, ive. 
CAorictive RELAYS 


64 CEYLON ST., BOSTON 21, MASS. 


A Post-War Certainty and 
A War Production MUST! 


WnBeuies? 


MUST GO! 


NEW DEVELOPMENTS IN DY-NAMIC BALANCING 
NOW BEING UTILIZED IN INDUSTRIAL DESIGN 


Now that Bear has simplified Dy-Namic 
Balancing and made it practical from both 
cost and production standpoints, designers 
are doing two things: 
Rotating Parts are being designed to 
provide easy means for correction of 
DY- NAMIC UNBALANCE! 
2 Performance Efficiency and Product 
life is stepped up; Mdintenonce costs 
reduced; vibrations and vibratory noise 
minimized by the specificatian of BEAR DY- 
NAMIC BALANCING for all rotating ports! 
WRITE FOR FREE BULLETIN. Address Beor 
Mfg. Co., Dept. EM, Rock Island, Illinois. 


If you plan on using 
one or more of the electronic de- 
velopments of wartime in your 
postwar manufacturing, then let 

Acme engineers as- 
sist you in making 
a better perform- 
ing, greater service 
product through 
proper transform- 
er design. 


The transformer (at right) is Acme designed 
to provide better performance for a resis- 
tance type welder. 


The transformer (at left) is one of the many 
Acme standard design radio transformers 
that can be produced in quantity. 


THE ACME ELECTRIC & MFG. CO. 


General Offices: Cuba, N. Y. 


ELECTRICAL MANUFACTURING 
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AND ‘CONTACT MATERIALS 


* 


Our specialization in the precious metals covers a period of almost three sy 
quarters of a century and the amount of experience and skill acquired has given 

us a “know how” that can be attained by no other means. * 

When you use Baker contacts and contact materials, for any type of aay: either — 
light, heavy or in between, you may always feel confident that they have been — 

' made to a rigid standard, supervised by competent scientific and practical men. 
LIGHT ASSEMBLIES: We are ready at all times to undertake sub-contracting — 
for light assemblies and sub-assemblies for the electrical, electronic, refrig- 
eration, heating and other industries and to make small instruments and 
instrument parts to specifications. 


BAKER & CO., INC. 


113 ASTOR ST., NEWARK 5, N. J. 
~ NEW YORK SAN FRANCISCO CHICAGO 





Quarriers of 
Monson Slate 


for Electrical Purposes * ‘s 4 New “highs” in prodecticn, new “lows” in 


: = e { unit cost start the day you change from 
Natural, Black, Oil Finish , 4 solid rivets to tubular or split rivets and 


: — a Rivet Setters. Chicago 
jes: , iveting is fully automatic . . . the rivet 
: Quarries ; is fed, inserted and clinched with each trip 
Portland, Maine Monson, Maine aaa of the foot pedal. 

A Have Chicago Rivet engineers analyze 
your rivet cost reduction possibilities now. 
Send us loose samples of your assemblies 

. we return them fully riveted, with ac- 
curately estimated riveting time schedules. 
When Army and Navy men see how much 
faster and better Chicago Riveting is, their 
usual advice is “Change now to Chicago 
Automatic Riveting.” 


imi AOAC 


TER MI N A IS For Electric Wires 


SMALL METAL STAMPINGS 


In accordance with Customer’s Prints Typical Chicago Automatic Rives 


Setter. Other models available 7 
setting up to 4 rivets at atime... 


ACCURACY «% PRECISION « REASONABLE CHARGES bench or pedal types. 


Modern Equipment and Factory 


NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY ; Mo V7, CHICAGO RIVET 
17 Virginia Avenue, Providence 5, R. I. ED ee 

9609 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 


inane 


in TH RAL OR 


a wu 


Sparc cr EO NAA aa 
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AN 3155 


POWER 
RHEOSTAT 


Totally enclosed in accordance with Army-Navy specifications 
(AN-R-14A). 

Permanently sealed in dust-proof, corrosion-proof metal cases. 

Smooth control, rugged and thoroughly dependable under the 
most severe service conditions — shock, vibration, humidity, heat, 
cold, and altitude. 

Hardwick, Hindle is proud of the excellent performance of these 
power rheostats on thousands of planes flying in every theatre of 
war under al] climatic conditions. And they will prove to be in- 
valuable in innumerable post-war applications. 

Let us send you technical data and detailed information on these 
and many other rheostats and resistors with H-H exclusive featnres. 

Write today for our new catalogue. 


HARDWICK, HINDLE, INC. 
& RHEOSTATS and RESISTORS 
SUBSIDIARY OF 
THE NATIONAL LOCK WASHER COMPANY 
ESTABLISHED 1886 
Newark 5, N. J., U.S. A. 


AN 3155-50 
50 WATT 


AN 3155-25 
25 WATT 


BENDER 


i “DIE-Lesgs’ ) 


The Ding 
METAY — System of 
"i 


LiCar, 
Without Rie” 


—— -AEATRa 
Se ? 


BRAKE “etna 


DI-ACRO is 
Pronounced 
“DIE-ACK-RO™ 


399 EIGHTH AVE. SOUTH, MINNEAPOLIS 15, MINN. 
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AVAILABLE « WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N.Y. 


REGISTERED ELECTRICAL AND MECHANICAL ENGINEER 


Wide experience in experimental and development laboratory. 
Will move to Gulf Coast or Southwest. Age 45. Expert sign 
lighting and specialty transformers, inverters, electronics- 
applications, etc. Design and build production and special 
testing equipment. Box B-58. 


ELECTRICAL ENGINEERS 


Experienced in Design and Production of. Electrical House- 
hold Appliances and Industrial Devices. Must have success- 
ful prewar background. Permanent position with large, pro- 
gressive organization. In replying give full particulars, 
places worked, projects, etc. Institute of Product Research, 
Dept. LAH, 448 S. Hill St., Los Angeles 13, Calif. 


ELECTRICAL ENGINEERING OPPORTUNITY! 


Electrical manufacturer of nationally known motor con- 
trol and power distribution equipment offers permanent 
employment in application and field engineering work to 
men with electrical engineering education or equivalent 
experience in sale or design of electrical equipment. 
Also excellent opportunities for qualitied young men with- 
out previous experience to receive valuable training in an 
essential industry having a brilliant postwar future. Give 
full particulars, including education, experience, age and 
salary expected. Address Box B-63. 


ENGINEER WANTED 


Production and development engineer wanted. Gas Heater 
and Electrical Appliance Manufacturer needs engineer ex- 
perienced in designing, testing and construction. In appli- 
cation, give full details as to experience, salary desired, 
education and other pertinent information. Write to 
Box B-59. 


WANTED ELECTRIC MOTOR DESIGNING ENGINEER 


By progressive Specialty Manufacturer. Over Thirty Years 
Enviable Reputation. Metropolitan Area. Unusual Post- 
war Opportunity for Competent All-Around Designer. Lib- 
eral Salary. Box B-62. 


WANTED—SALES ENGINEER 


Electrical switchboard manufacturer requires the services 
of an executive to sell electrical switchboards, light and 
power panels, industrial controls, marine equipment, and 
kindred products to the commercial, industrial, residential 
and marin« trade. Must have a good electrical background, 
be familiar with the industry, ability to analize active mar- 
kets and have a good working knowledge of switchboard 
construction. Ability to control advertising will be helpful. 
Factory located in the Metropolitan New York area. State 
complete .experience, age, salary required and references in 
your reply. Box B-61. 


ELECTRICAL MANUFACTURING 





Presenting the Famous ML BAD 
AIR CLAMP 


SHIPMENT 


V "HEREVER a drill comes down, some- 
thing must hold the work. Wherever 4 
drilling-jig is required, Air-Clamp will 
simplify it. Wherever speed is desired 
Air-Clamp will produce it. Air-Clamp 
holds with relentless pressure; it is un- 
disturbed by size variations (such as in 
castings), it scoffs at vibration (how many 
drills have been broken due to faulty hold- 
downs?), chatter, snagging. Air-Clamp 
holds work of any size or shape in any 
position, at any angle. It can pay for itself 
on a single fixture; it can save its cost on a few days’ drill-press 
out It reduces operator fatigue. It saves hours and dollars in 
drafting room, jig department, tool room and production line 
fir-Clamp fits any drill-press having a cylindrical column. Special 
fixtures for Tee-slotted tables, light milling work, etc. and 
and/or foot control. Shipped on approval to responsible concerns 


Write for new AIR POWER CATALOG 
MEAD 
SPECIALTIES 
COMPANY 


15 SO. MARKET STREET 
DEPT. ME-945 CHICAGO6,U.S.A 


is quick and easy when you're 
staying at The Roosevelt—just a 


short stroll from key business 


Is your problem centers, shops, theatres. And 
Hilton service assures your com- 


immersion heating units? fort. Rooms with Bath from $450. 


-Ask VULCAN HOTEL 
ELECTRIC HEATING UNITS = _ OOSEVELT: 


STRIP — IMMERSION sane S Dean Carpenter, General Manager 


CARTRIDGE — TUBULAR = Madison Ave. at 45th St., New York. 
BAND 4 
Other Hilton Hotels Include 


WRITE FOR CATALOG 3 Chicago: The Stevens 
. | = Dayton: The Dayton-Biltmore 
VULCAN ELECTRIC CO. =  LosAngeles: The Town House 
DANVERS, MASS. 3 C. N. Hilton, President 
DIRECT ENTRANCE TO GRAND CENTRAL TERMINAL 


Senet my svn timate eee 





Industrial has developed x \ =) SRG if pedis 
ingenious production methods VY pa . 
on many plastic units. (See spool 4 ee” se Ey % 
illustrated above.) Write us about your problems. i —~ 
INDUSTRIAL Molded Products Co. | 

2035 W. CHARLESTON STREET . CHICAGO 47, ILLINOIS | 
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RELAYS 


FOR POSTWAR JOBS 


It is an interesting commendation that many of the regular 
line of Ward Leonard Relays have so effectively served the 
needs of our Army, Navy and Air Corps. This is a tribute to 
the design and quality of Ward Leonard routine production. 


Designers of postwar products may rest assured that when 
they select relays from the Ward Leonard line, they have 
chosen relays of proven merit. The line includes types and 
capacities for practically every commercial, industrial and 
communications application. 

Bulletins available describing light, intermediate 


and heavy-duty relays in various contact combina- 
tions. Send for bulletins of interest to you. 


* * » 


BUY 
MORE WAR 
BONDS 


_ RELAYS « RESISTORS « RHEOSTATS 


Electric control - devices since 1892 


O ffices in all principal cities 


WARD LEONARD ELECTRIC COMPANY : 34 SOUTH ST. - MOUNT VERNON, N. Y. 


ELECTRICAL MANUFACTURING 
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Acme Electric & Mfg. Co. 
Acme Wire Co. .. 

Acro Electric Co. 

Aerovox Corp. 

Aircraft Screw Products Co., Inc. 
Akron Porcelain Co. 

Allegheny Ludlum Steel Corp. 
Allen Mfg. Co., The 

Alliance Mfg. Co. 












American Brass Co. 
American Institute of Bolt, 
Mfrs. te 
American Insulator Corp. 
American Lava Corp. 
American Magnesium Corp. 
American Nickeloid Co. 
American Phenolic Corp. 
American Screw Co. 
American Spring of Holly, Inc. 
American Steel & Wire Co. 
American Television & Radio Co. 
GE, MEG” vnc cc comes ws 
Anaconda Wire & Cable Co. 
Andrews Steel Co., The. 
Armstrong Cork Co. 
Associated Research, Inc... 
Atlantic Screw Works 
Automatic Electric Sales Corp. 

























Baker & Co., Inc. 
Baldor Electric Co. 
Barber-Colman Co. 
Bear Mfg. Co. .. 
Becker Bros. Carbon Co. 
Belden Mfg. Co. 
Bentley-Harris Mfg. Co. 
Benwood Linze Co. 
Biddle Co., James G. 
Biwax Corp. a 
Bodine Electric Co... 
Bradley Laboratories. Inc. 
Brainin Co., C. 8. 

Brand & Co., William 
Bridgeport Brass Co. 

Bristol Brass can The 
Bristol Co. .. 

Buffalo Bolt Co. 
Burgess-Norton Mfg. Cs os 
Burndy Engineering Co., Inc. 
Burnley Battery & Mfg. Co. 

























Callite Tungsten Corp. 
Cannon Electric Development Co. 
Capacitron Co. " 
Carnegie-Illinois Steel Corp. 
Carpenter Steel Co., The 
Catalin Corp. 

Celanese Plastics Corp. 
Central Screw Co. 

Century Electric Co. 
kevaatite Specialties Co. 
erro de Pasco Copper waa 
Chace Co., W. M. 

Chandler Products Corp.. 
Cherry Rivet Co. 

Chicago Molded Products Corp. 
Chicago Rivet & Machine Co. 
Chicago Transformer Corp. 
Clare & Co. C. P... 
Clarestat Mfg. Co., Inc. 
Clifford Mfg. Co. 

Cold Metal Products Co. 
Cole Steel Equipment Co... 
Collyer Insulated Wire Co. 
Colonial Insulator Co. 
Concord Radio Corp. 
Consolidated Molded Prceducts Corp. 
Continental Can Co. 
Continental Electric Co. 
Continental Screw Co... 
Cook Electric Co. 

Corbin Screw Corp., The 
Cuyahoga Spring . Co. 
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Davis & Co., Inc., Dean W. 
DeJur-Amsco Corp. 

Dellinger Mfg. Co. 
Deutschmann Corp., Tobe. . 
Di»l Light Co., of America, Ine. 
»eckmun Company, The 
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Aluminum Co. of America 74 


Automatic Temperature Control Co. 
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Dongan Electric Mfg. Co. 


Dow Chemical Co. 94, 95, 135 
Dow Corning Corp. d 46 
Drake Electric Works, Inc.. ; .-- 256 
Se canes ve ones nevees oe .. 303 
DriversHiarrie Ce. .c..c0ee: er 
Driv-Lek Pim Ce............. . 186 
Dumont Electric Co... 208 
Durakool, Inc. .. 234 
Durez Plastics & Chemicals, Inc. 21 
Dykem Co., The 295 
Eicor, Inc. 210 
Electric Auto- Lite Con. The 18, 187 
Electric Indicator Co.. oe 290 
Electric Motor Corp...... . 298 
Electric Soldering Iron Co., ng ‘Ine. .. 154 
Electric Specialty Co............ .. 300 
Electrical Engineering & Mfg. Corp..... 247 
Gn meneame’ a .. 158 
Emerson Electric Mfg. Co........ 195 


Fairbanks, Morse & Co............ sei 
Fansteel Metallurgical Corp.......... <2 
Federal Electric Products Co., Inc. 275 
Federal Telephone and Radio a 51 
Fenwal Inc. .... 4 238 
Follansbee Steel Corp. 230 
Ford Radio & Mica Corp... ea 271 
Formica Insulation Co., The 34 
Garrett Co., Inc., George K. 25 
Gaylord Container Corp...... 255 
Gear Specialties, Inc. , 81 
eS Sr ee eee 283 


General Electric Co. 
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General Plate Div., Metals & Controls 
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General Screw Mfg. MRS cr 133 
General Thermostat Corp..... 290 
Geesge Coe., The PF. D......... 257 
Gibson Electric Co.......... on 218 
Gisholt Machine Co.......... es 264 
Gits Brothers Mfg. Co....... eee 301 
Goodrich Chemical Co., B. F...... Te 
Cothard Mfg. Co.......... ; 295 
Gramer Co., The dead 288 
Granite City Steel Ca... - 279 
Guardian Electric Mfg. Co. 139 
Handy & Harman... ale 63 
Han-Kor Sales Co., Inc... 286 
Hardwick, Hindle, Inc. ¥i 306 
Harper Co., The H. M. ‘ 133, 212 
Haydon Mfg. Co., Inc........ 174 
Heinemann Circuit Breaker Co... 48 
Herzog Miniature Lamp Works 300 
Hexacon Electric Co........ 218 
Hilliard Corp., The.. : 178 
Hillsdale Commutator Co. 290 
Hobbs Mfg. Co.. 300 
Homer Commutator ‘Co. 290 
Hoover Bail & Bearing Co. 58 
Hopp Press, Inc........ 298 
Hopp Press, Inc........ 298 
Hoskins Mfg. Co. 274 
Hotel Roosevelt .. 307 
Howell Electric Motors Co. ifs 235 
Hubbard Spring Co., M. D. 307 
Ideal Commutator Dresser Co. 182 
Illinois Electric Porcelain Co.. 287 
Ilsco Copper Tube & Products Co. 297 
Indiana Steel Products Co.... 6 
Industrial Condenser Corp. 202 
Industrial Molded Products Co. 307 
Instrument Specialties Co., Inc. 77 
International Nickel Co., Inc. 293 
International Resistance Co.. 72 
International Screw Co. .. 183 
Irvington Varnish & Insulator Co. ye 
Janette Mfg. Co.. ‘ 296 
Jefferson Electric ‘Co... 250 
Jelliff Mfg. Corp., C. O. 222 
Johnson Bronze Co.. 19 
Jones, Howard Ba fet ie a: oie ee 


Kester Solder Co.... 


Keuffel & Esser Co. . 155 
Keystone Carbon Co., Inc. 233 
Kingstoh-Conley Electric Co. 292 
Klein & Sons, Mathias 156 
Knox Porcelain Corp. 7 287 
Krueger & Hudepohl ; 214 
Kurman Electric Co. 252 
Kurz-Kasch, Inc. 149 
Kurz & Root Co. , 228 
Lamson & Sessions Co., The 133 
Lectrohm, Inc. 254 
Lester-Phoenix, Inc. . 270 
Linden & Co., Inc... at . 284 
Lord Mfg. Co. os Berea 171 
Louthan Mfg. Co. 281, 287 
Maas & Waldstein Co......... , . 82 
Macallen Co. .. - . 159 
Mallory & Co., Inc., P. R. 24, 181 
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McInerney Plastics Co............ — 
Mead Specialties Co... bees .. 307 
Mercoid Corp., The s8h ook 
Mercury Clutch Corp.............. is sia 
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Milford Rivet & Machine Co. 133, 152 
Millen Mfg. Co., Inc., James. .. 292 
Minneapolis-Honeywell Regulator Co. ce 
Mitchell-Rand Insulation Co., Inc. . 223 
Monsanto Chemical Co. ; 14 
Mossman, Inc., Donald P. . 207 
Muehlhausen Spring Corp. vouns 
Mycalex Corp. of America 165 
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National Carbon Co............. 243 
National Electrical Mfrs. Assoc., Special 
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National Screw & Mfg. Co. ; ll, 133 
National Varnished Products Ce... 265 
New Departure, Division of General Motors 
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New England Screw Co. ...- 188, 178 
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Newport Rolling Mill Co......... . 194 
Norma-Hoffman Bearings Corp. . 
North American Electric Lamp Co.. 283 
Northern Industrial Chemical Co. .170 
Norton Electrical Instrument Co. 188 
Nothelfer Winding Laboratories 290 
Numberall Stamp & Tool Co.... 222 
Oakite Products, Inc. 148 
Ohio Electric Mfg. Co., The 240 
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Owens-Corning Fiberglas Corp. 209 
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Pease Co., The C. F. ata 13 
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Phillips Screw Mfrs. ; .. 2 
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Santay Corp. 
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Trico Fuse Mfg. Co. we 
Triplett Electrical Instrument Co... 
Tuttle & Co. H. W. 


United Chromium, Inc. 
United States Rubber Co. 99, 
United States Steel Corp. 39, 96, 
United Transformer Corp. : 5 
Universal Clay Preducts Co., The’ 254, 
Universal Winding Co.. 


Valley Electric Corp... 
Veeder-Root, Inc. . 

Victor Electric Products, Inc. 
Vulean Electric Co.... 


Wagner Electric Corp... 

Waldes Kohinoor, Inc... 

Ward Leonard Electric Co. 
Waterbury Companies, Inc. 

Watlow Electric Mfg. Co. 

Wenco Mfg. Co. : 

Wesche Electric Co., B. A. 

West Bend Equipment Corp. 

Western Felt Works.. 
Westinghouse Electric Corp. a, * 
Weston Electrical Instrument Corp. 
West Virginia Pulp & Paper Co. 
Whitaker Cable Corp. 

Wilson Co., The H. A. 

Winsted Div., Hudson Wire Corp. 
Wire Stripper Co. 

Wolverine Bolt Co... 


Preferred Precision Products 


® Vibrators 


® Vibrator-Operated and 
® Rectifier Power Supplies 


CURRENT CONVERSION 


DC to AC or 
AC to DC 


Write for catalog 244 


Manufacturers of Quality Products Since 1931 


ST. PAUL, MINNESOTA, U. S. A. 


ELECTRICAL MANUFACTURING 





vou. VARIABLE SPEED....... 
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you multiply them. 


ee CML ae he me eh a 
automatic operation, it can be adjusted to operate on any pre- 
determined duty cycle so that changes in speed can be made 


either rapidly or slowly, as required. 


In many processes, such a power unit is very desirable for 
changing the speed automatically to compensate for changes in 
temperature, pressure, humidity, consistency, or size of material, 
or to synchronize with other operations. 

Once adjusted, the operation requires little attention, so that 
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Yours may not be a job where full automatic operation is re- 
quired, but controlled variations in speed by remote push button 


may add greatly to its efficiency and convenience. 


Next time you need a drive for mixers, grinders or pulverizers, 
aed eh ee el Bt eta) 
devices, proportioning equipment ... to name only a few... . 
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THE MASTER ELECTRIC COMPANY @ DAYTON 1, OHIO 
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MANUFACTURERS GAIN 


Listen to The Hu- 
man Adventure on 
the Mutual Net- 
work every Wed- 
nesaay evening, 10 
t010:30p.m.,EWT, 
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Manufacturers ot housefurnishings, from refrigera- 
tors to door knockers, can build better products with 
the help of forgings. Here are seven reasons why, based 
on Revere’s long experience: 


Revere offers you a single, competent source for superior 
forgings in copper, brass, bronze, aluminum and mag- 
nesium. 


Fine, dense, uniform grain structure prevents breaks or 
leaks. One solid mass of metal insures great strength. 


Easy to machine ...no blowholes or hard spots. 


Relatively smooth, non-porous surface is easy to buff and 
finish. Takes plating better. 


Precision made to close tolerances ... minimum of excess 
metal to machine away. Often certain finished details can 
be completely forged. 


Several parts can often be combined, by. good engineering, 
into a single forging. Inset (above) shows forged part 
which replaced three piece assembly. 


Nearly a quarter century of forging experience insures 
your complete satisfaction. 


Write for full Information. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N.Y: 


Mills: Baltimore, Md.; Chicago, lll.; Detroit, Mich.; New Bedfori, Mass.; Rome, N.Y. 
Sales Offices in principal cities, distributors everywhere 
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